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PREFACE  TO  THIRD  EDITION 

III  the  jiirparation  of  this  revision  the  section  dealing  wit 
pliysical  exaniinriti(m  of  thi^  cirr-uiatory  system  has  heen  cntirel 
rewritten  and  additional  material  incorporated  to  t-over  ret'en 
advances  in  tin*  snliject.  Similarly,  thi^  cliaptt'r  dealing  wit 
blood  pressure  has  lieen  rewritten  in  its  entirety.  New  iliustri 
tions  have  been  added  1o  the  text  in  several  places,  and  oldc 
ilhistrations  have  been  eliminated. 

Polygraphy  has  been  treated  with  ffreater  detail  in  this  ed 
tion  ;  and  a  ehupter  deidiim:  with  eleetroeardiojiraphy  and  tli 
diagnosis  of  the  cardiiK*  iirrhythmiHs  lias  been  contributed  b 
Dr.  Drew  Luteiu  Instructor  in  Clinical  Medicine,  Washingio 
University  School  of  Medicine, 

Jrinor  changes  in  the  text  liave  lj**en  iriride  in  the  chapters  dea 
in^  with  bronchial  asthnin,  diseases  of  the  luyocardiiim,  an 
examination  of  the  stonnieh. 

AV.  D.  R. 

Liltle  Rock,  Ark. 


PREFACE  TO  SECOND  EDITION 

The  cxbaiislion  of  the  present  e4litiori  and  the  per.sisteiil  d( 
maud  for  the  book  are  the  incentives  for  this  revision,  in  tl 
preparation  of  which  the  author  has  availed  bimsclf  of  the  suf 
pestions  contained  in  the  kindly  criticisms  of  the  reviewers  ( 
the  original  edition  of  the  work. 

In  the  j)reparation  fif  tlic  preseiit  volume  the  text  has  bee 
largely  rewritten  aiul  siipfdemeiilcd  by  new  material  in  ord<'r  1 
cover  tlie  recent  adviinees  in  tlic  snl>jeet.  The  eliniral  analmn 
of  the  various  thoraeie  inid  ahdfoniiial  organs  lias  lii-eii  carried 
step  further  in  this  edition,  and  the  intiniate  correlation  ( 
anatomy,  pathtdogy.  and  physieal  signs  has  been  em|diasize 
throughout  the  text.  A<lditif>nal  spaee  bus  likewise  be<'n  allntte 
in  the  present  edition  to  the  physical  principles  underlying  tli 


in  PBETACB 

various  physical  signs  whii-h  are  generated  within  the  thorax  and 
iibdomen  in  health  and  in  disease. 

In  the  |vn'sent  edition,  many  of  the  borrowed  illustrations  of  the 
first  edition  have  been  roplat'ed  by  original  drawings. 

The  ehapter  dealing  with  the  x-ray  as  an  aid  in  diagnosis  has 
bet'n  revised  and  amplified  by  Dr.  Dudley  E.  Maekey,  of  New 
York,  formerly  Instructor  in  Roentgenology,  Cornell  School  of 
Military  Roentgenology. 

w.  D.  n. 

Little  Kock,  Ark. 


PREFACE  TO  FIRST  EDITION 

In  the  preparation  of  this  volume  the  authitr  lias  had  in  mind 
the  medieal  student  and  the  busy  iiraetitiimer,  and  it  has  been 
his  purpose  to  iuL'tn-porate  in  a  brief  woi-k  the  principles  of 
physical  diagnosis,  together  with  the  physical  findings  in.  the 
commoner  diseases  of  the  respii'atory  and  circulatory  systems. 
In  this  connection  anatomy  and  pathology  have  been  considered 
from  the  elinieal  stainlptjint,  emphaKis  being  laid  upon  these 
subjects  as  they  inrtuem-c  the  physical  iiiani festal i<jnB  of  disease 
of  the  thorax   and  abdoincii. 

In  addition  to  the  ivhysicnl  rxaiiiiiiatiini  of  the  thoracic  and 
aMoniinal  viscern,  it  has  seemed  iintper  and  practical  to  in- 
clude in  the  work  the  principal  diagnostic  signs  referable  to 
the  head,  neck,  and  limbs,  tngelhcr  ^vi1h  a  fiiinimuin  examina- 
tion of  the  nervous  syslciii. 

The  work  has  been  profusely  illustrateit.  in  the  belief  that 
free  illiistralion  is  (he  nearest  approaeh  to  ]K>rsonal  contact  in 
the  leaching  clinic. 

The  anihor  wishes  la  express  liis  .•i]»pi'eciiitiini  tn  Dr.  C,  E. 
Shinklc,  u  Imsc  ilingaostic  Inble  an  Ihe  Han'iny  Tests  is  repro- 
duceti  in  the  vnhniic,  fni-  wiliiable  ;issislain'c  in  preparing  the 
section  dealinii  with  llie.se  li'sls.  M;iny  illiisl rations  have  been 
taken  from  olher  bnoks,  all  of  wliii-h  have  been  credited  in  the 
te\t.  lb'  also  wishes  (o  lliniik  IMrs.  T.  W.  Marks  for  assistance 
rendered  in  lln-  prepai'atiou  ni'  oii«iinal  dra\\iHgs  for  the  text; 
and  the  publisliers  for  m;iiiy  courtesies  during  the  preparation 
nutl    luiblii-al  ioii   of   l\\v    \tihniie. 

W.  D.  Rose. 

l.mj.-   HiH-k,    Ark. 
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PART  L    THE  THORAX 


SECTION  I 


CHAPTER  I 
CLINICAL  ANATOMY  OF  THE  THORAX 

The  Lojiy  Ihoiax  re.semljles  in  shape  a  truncated  eoiie  with  ai 
anteropoHterior  ftatteiiiiig,  which  causes  the  transverse  diHmetei 
to  exceed  the  anteroposterior  diameter  by  one-fourth.  When  tht 
thorax  is  viewed  in  the  living  subject,  however,  the  upper  portion 
which  corresponds  to  the  apex  of  tlie  cone  whicli  is  formed  by  the 
bony  thorax,  exceeds  in  transver«e  diameter  the  lower  portion  ol 
the  thorax  as  a  cousequence  of  the  investment  of  the  tlioracie  cagt 
by  the  bulky  muscles  of  the  shoulder  girdle.  The  thoracic  wall> 
are  formed  by  the  rigid  vertebral  cohimn  posteriorly,  and  the  rib? 
posteriorly,  laterally,  and  anteriorly.  The  sternum  enters  into  tlit 
formation  of  a  large  portion  of  tbc  anterior  wall ;  and  posteriori; 
the  thorax  is  reinforced  by  tbc  overlying  scapulae,  which  cover  th< 
ribs  upon  either  side  of  the  vertebral  column  from  the  spinoiif 
processes  of  the  seeond  to  the  seventh  dorsal  vertebnu. 

The  infercnsttil  spaces  are  occupied  by  tlie  intemostal  rtiuseles 
which  are  furtber  reinfrirced  by  the  investing  fascia  and  the  par 
ietal  plenrfi.  These  spnees  arc  traversed  l»y  the  iiitercostril 
veKsels  and  nerves,  Ihe  lattei'  si'iuliiig  nut  Iheir  bileral  entantMrn^ 
branches  in  series  at  points  situatcrl  niifhvay  between  tlie  sj>incs 
of  the  thoracic  vertebra'  and  tbc  sterniiiii.  Siuiilurly,  the  term 
inal  filyments  of  the  intercostal  nerves  eniei'^e  at  points  in  series 
near  the  lateral  muririiis  of  the  st<*riiinii.  In  the  presence  of  inter- 
costal neuralgia  the  ]>oiii1s  of  exit  of  these  eulaneous  nerves  an 
not  infrequently  subject  to  pain  iipnn  pressure,  Cf)nstitntinf2 
Valleix's  points  of  feTiderness. 
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h'in.    1. — Rrlaiioni    and    surface   ni;trkMi;>«    'if   (iMr^vit,'    anil    ^vUuiitiiul    \ 
(Anlcrior  view.) 
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Fig    2. — Rcbliuiiii   .umI    muIjcc    riiarkuiK^    <if    iIkililic    jiiJ    ul<iliiiiiMial     viatira. 
(  Posterior  vitw.) 
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The  thoracic  irall  varies  in  thickness  in  different  regions  of 
the  chest,  and  i\]so  with  the  degree  of  physical  develapnient  of  the 
individual.  Clothed  in  till  parts  by  the  overlying  musculature,  it 
is  further  reinforced  posteriorly  by  the  interposition  of  the  os- 
seous scupula\  und  anteriorly  by  the  mammary  g^land  in  the  fe- 
male subject.  In  the  axilhiry,  iufraaxillary,  interscapular,  and 
subscapular  regions,  on  the  other  hand,  the  thoracic  wall  docs  not 
attain  great  thickness;  conse(juently  in  these  regions  physical  si^ns 
arisiufif  within  the  thorax  are  more  clearly  transmitted  to  the 
cxnniiiiitijr  enr.  In  the  subject  of  excessive  muscular  development 
as  well  as  in  tin*  presence  of  general  obesity  a  thick  chest  wall  is 
Ihc  rule,  while  in  the  poorly  nourished  individual  with  imperfect 
devclojunent  of  ihc  muscular  system,  the  walls  of  the  thorax  are 
UMiluly  Ihin  anrl  the  scapulte  are  I'cadily  displaced  from  their  nor- 
nud  beds.  Tlir  thonjcic  wall  pfisscsscs  loss  tliickncss  in  the  fi'- 
inalc  subject  tbfiti  in  the  male,  ftwing  t"i  ihi^  jj:rcater  degree  of 
muscular  dfvebtjmictrt  in  llo'  biltcr  class,  lii  the  chiUl,  again, 
\hc  chest  Avail  is  very  lliiii  and  rcsilirnl.  iiiid  pliysical  sijrns  aris- 
ing within  the  thorax  are  Iransniiltrd  tliciu-e  with  a  correspond- 
ing increase  of  intensity. 

The  thora<'ic  wnH  of  tlir  ourniid  subj»'«i  imisscsscs  an  inhcreut 
elasticity,  yieldijig  ri-adily  to  \  ariiilions  nf  pressure  cxcrteil  from 
without  or  fr<tm  within  the  cavit\'  of  tin-  thorax.  ( 'nns<'qucntly, 
idiarat'teristic  det'orniity  id"  tlir  contour  id'  Ihc  thor;i\  readily  re- 
sults from  occupatirui  *ii-  frmn  diseasr  ns,  I'or  c\atn|ile.  the  funnel- 
breast  dcl'orinity  (vf  the  slioemalccr  or  carpcntei'.  the  Imrrcl-chest 
of  hypertrophic  cmpbyscnui.  or  the  rloivyiib'd.  ular  thorax  of 
cliroidc  ]i}ttliisis.  As  a  rrsull  of  this  un'al  phisliitly  of  (he  fhor- 
racic  parictes,  careful  inspection  of  the  conlour  of  the  thorax 
assumes  a  \'ery  imjiortant  role  in  physical  diagnosis. 

The  ihorncic  eavitfi,  containing  the  great  organ.s  of  respiration 
and  i'ir<'uhition.  is  limited  inferiorly  by  the  diaphragm  aii<l  stii>e- 
riorly  liy  the  dome  of  lln'  parietal  pleura,  which  is  rein  forced  in 
this  region  hy  a  thickening  of  the  investing  fascia,  Sibson's  fascia. 
The  capacity  of  die  IliorHcie  cavity  i.s  not  conmiensnrate  with  the 
external  dimensions  of  the  th()rax.  Inferiorly  the  dome  of  the 
diaftlirniLnii  asn-nfls  as  high  as  the  upper  l>ord<'r  of  the  fifth  rib  in 
the  riglil  midela\i«'ii!:H"  line,  atiil  to  Ihe  lowt-r  iHOihr  of  the  tiftli 
rib  in  the  i-on-espouding  linr  upon  the  (tpjjosili'  lialf  of  the  thorax; 
but,  as  if  to  eiintfu-n.sate  in  some  degree  for  this  deticieucy  info 
riorly,  fhc  cavity  asecjids  beneath  tlu^  dome  of  tlic  pleura  into  tin- 
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root  of  tfie  neck  to  a  height  varying  from  one  to  one  unti  one-half 
inches  above  the  clavicle. 

The  thoracic  cavity  is  divided  by  rejections  of  the  parietal  pleura 
into  three  chambers;  namely,  a  pleural  cavity  upon  either  side  of 
the  median  line,  intervening  between  which  is  a  third  eavity,  the 
mediastinum. 

The  pleural  cavities,  occupying  the  lateral  regions  of  tlie  thoracic 
cavity,  extend  upward  into  the  base  of  the  neck  to  the  extent  of 
one  to  one  and  one-half  inches  above  the  clavicle,  and  downward  aa 
low  as  the  attachment  of  the  diaphragm  to  the  thoracic  walls.  The 
vertical  diameter  of  each  pleural  cavity  is  diminished  by  the  ascent 


Pis'   3, — Relalions  of  tbc    lungs   wub  the  anterior   thurai  ic    wall. 

of  the  diapliragm  during  expiration,  whereas  the  transverse  and 
anteroposterior  diameters  of  tiie  cavity  are  increased  by  the  excur- 
sion of  the  chest  wait  during  inspiration. 

The  pleural  cavity  is  lined  internally  l>y  a  thin  serous  membrane, 
the  pleura,  which  closely  invests  its  walls,  in  which  silualioti  it  is 
tenned  the  parietal  pleura.  For  purposes  of  description  and  ac- 
curate localization,  several  sulKlivisions  of  the  j>arictal  i)leura  arr 
recognized  according  to  the  distribution  of  tlic  mc-mlirane.  The 
portion  of  the  membrane  which  invests  the  anterior,  lateral,  ami 
posterior  walls  of  the  cavity  constitutes  the  roshil  pliiuti:  \\u^  por- 
tion which  clothes  the  superior  surfaee  of  the  diupbrii'^m,  rorming 
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tlK'  inferior  limit  ut'  Iho  plninil  cavity,  is  dcsi^ifnati'ii  tli«'  diaphraytft- 
ntir  pleura;  while  the  fttlds  wUii'h  nvv  rrtlirtt^l  from  the  aiiterior 
to  the  post  prior  thorario  walls,  fonning^  in  this  wise  tlie  hiteral  walls 
of  the  mediastinum,  are  termtul  the  mcdiuiiiintil  pJcura,  The  same 
memhrane  is  n'tieelt'd  from  the  mrtliastiiial  wall  on  to  the  lung  at 
it8  root,  (■lothiiig  tlu'  external  surfaec  of  tlie  luiij?  eompleti-l}'  and 
dipping  into  the  fissiiri's  of  Ihe  orjjau,  forming  the  visceral  pleura. 

In  the  normal  suhjcet  the  pleura!  membrane  is  moistened  with 
a  small  amount  of  serous  fluid,  whii-li  permits  the  visceral  and  the 
parietal  ph'ura  to  yrlide  miisolessly  ov^r  eaeh  otlier  during  the 
movemeiils  (d"  tlir  hiiij,'-  and  tin-  cliest  wall  iluriuf?  respiration.  In 
llii'  jirrsfin'i"  i)i"  inriairnnat i<ai  uf  tin'  ittrailniuie.  Imwever,  the  pleural 
surfni'i'  Insi's  its  MniM)tii,  jrlisteiiijiir  a]ipt'arane«',  and  becomes  eoated 
with  a  vtiriahlf  anamnl  of  lihrinon^-  cxudatr,  ^riviiij;  rise  to  a  eoarse 
or  grating'  sonmi  diirin^r  tlu'  n'spirati>ry  movt^nicnts,  whii-h  is  re«v 
oiitn/AH]  h\  tlic  rliiiiriiui  as  tla^  jflcural  friction  sound. 

The  iutilitisfiiniitt,  llic  iTfili'ii!  portion  of  l\\v  ihorm-ic  cavity  inter 
\'pnin;^'  ln»t\viH>ii  llic  pleural  riivitirs,  is  limilrd  iintcriorly  hy  the 
slernuin  and  roslal  rarfila^cs.  and  posteriorly  hy  the  bodies  of 
Ihi"  llior;n-ii"  v<TJrhiii\  \Unli'  its  lideral  walls  are  fornn^l  l»y  \hv  re- 
Hection  <d'  the  parietal  pNiira  fiom  the  anterior  to  tlif  jiosterior 
wall  of  tlii'  thorax.  This  itaportatit  portion  of  the  tlnn'aeie  eavity 
is  arbitrarily  divided  intti  fnui-  snlMlivisioiis ;  nanu'ly,  the  .superior, 
pustcrica-,  ;tn1r'rior,  ainl  laiddii'  oieiliaNliiia. 

The  sttptriitr  timlinsiitnun  is  rriu'csenti-d  by  1lit>  portion  of  the 
nii'diastinal  Niiat'c  uhifh  is  sitiialcd  above  flu'  lu\vt>r  liordrr  of  the 
niarnibi-inin  sleini  aiilrTiorly  and  lln-  lower  holder  of  the  body  of 
the  fourth  dorsal  verlehra  posleriorly.  As  in  tlie  ease  of  the  re- 
uiaiiiin^r  subdivisions  of  the  nieiiiastintnii.  its  hitiial  ^l|alls  are 
r<jnned  by  the  mediastinal  retleelions  uf  lhr>  parietid  pleura.  This 
sf)aee  contains  tli<*  intralitoraeii*  portion  id'  the  traihea  toj,fetlu«r 
with  tlip  Iraehcal  nrlands.  tlip  csoph;ii,rns,  and  the  sa|H'rior  portion 
of  the  thorarie  duel.     Tin-  superior  mediastitnnn   also  lodires  the 

arch  of  the  aorta,  with  the  ifnlial   portior»s  of  tlir  I  In ^-I'eat    arte- 

riid  trunks  which  s|uin^.'  from  its  convexity:  atu!  liere  also  arc 
fiuind  the  innomiuatr  veins,  uuitinsr  to  form  \*y  their  conHiicncc 
the  superior  vena  eava. 

Tlie  poaln'wr  uHflnrntivmn  represents  the  downward  eontinna- 
fion  of  tlic  |n)sterior  portion  of  the  sti]icrior  me<liHstinuui.  wlicni'<> 
it  extends  as  low  as  the  up]icr  surface  of  th*-  diaphrajrni.  which 
separates  it  from  the  abdniuinal  eavity,  Bounded  laterally  Ity  lln* 
mediastinal    pleura    and    posteriorly    by    the    hotli«'s  of    the   diu-sal 
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vertebra',  tin-  postt-riur  mediastiniini  is  in  direcl.  relation  antcriorI> 
with  the  perieardiiim  and  heart.  The  posterior  mediastinun 
contains  the  desceiidint;  thoraeic  aorta,  the  esophagus  rn  close  rela 
tioii  with  the  puoumopastric  nerves,  a  portion  of  the  thoracic  duct 
and  likewise  a  portion  nf  the  azytjos  veins.  The  space  also  lodges  j 
chain  of  lymphatie  glands,  which  are  apt  to  beemne  enlarged  ii 
the  presence  of  intrathonieie  malignant  disease. 

Tlie  mUhih  mfdmnfinuw  is  situated  immediately  helow  the  ante 
rior  portion  nf  the  superior  raediastiniun,  and  it  is  interposed  he 
tween  the  aiifcrior  mediastinnin  vent  rally  arnl  th**  posterior  niedi 
astinum  dorsally,  while  its  inferior  limit  or  tloor  is  formed  hy  th( 
central  tendon  of  the  diaphrafjni.  That  this  is  the  moat  importan 
subdivision  of  the  niediastiiinm  to  the  stndotit  of  j>hysieal  diagnosii 
is  evident,  when  it  is  reeallcd  that  this  Hiniled  spaec  enntaitiH  tli< 
pericardium  and  hfart,  thf  aseendinp  aorta,  the  pulmonary  arter; 
with  its  two  ])rimary  brauehes,  the  bifurcation  tif  tlie  trachea,  tin 
lirimary  bronchi  witd  their  related  t>r(tnebial  glands,  as  well  as  tin 
k»wer  portion  of  tlie  superior  vena  cava  and  its  junetinn  with  tin 
azygos  veins. 

The  anterior  mr^im^finunt  is  a  narrow  spaee  situated  iuiniediatob 
behind  the  stei'nuni,  II  is  limited  postei'iorly  by  the  pcrieanlinii 
and  laterally  by  reflections  of  the  parietal  pleura  from  tbn  anttrlo 
thoracic  wall.  Tlie  space  is  of  little  diajrnostie  interest,  save  tha 
it  lodgres  a  few  lymphatii*  f;laiids,  which  may  lieeouu'  onlartjed  o 
become  the  seat  of  maiisrtuint  disea.se. 

As  the  mediastinum  is  traversed  by  such  a  variety  of  importan 
siructures,  it  is  evident  that  physical  si^ris  arising  from  mt^lias 
tinal  disease  are  apt  in  many  instances  to  manifest  themselves  ii 
the  form  of  pressure  sympt(uiis.  Pn'ssun-  frenerated  within  tiii 
space,  beinpr  exerted  upon  the  jai-jj:!'  blood  vessels.  u[><>u  the  larji' 
lymphatic  tract  represented  by  the  thoracic  ducf,  nimn  the  esopba 
tfus  or  upon  the  air  passat^es,  will  in  eaeli  iusfaiu'e  produce  pbysiea 
sigrns  of  definite  loeali/in;!  value.  Moreover,  as  a  result  of  the  clos' 
eoutiguity  of  so  many  vital  aualoniie  struetnres  within  a  restrie1e< 
space,  inflammation  of  a  sin*.de  strnctnre  is  apt  to  involve  ailjaei-n 
organs,  resultin;;  in  tlie  formation  of  iutlamnuitory  adhesinus  o 
frank  abscess  formation. 

Tlie  thoracic  viscera  comprise  the  air  passatres,  rej»resetited  b; 
tlie  larynx,  trachea,  and  bronelii :  the  essential  orjriins  of  respira 
tion,  the  lun^s;  and  the  cireuhitory  ortrans,  repn'seiited  by  tti 
pericanlium  and  beai't  wifb  ihe  n:reat  vessels  arisinrr  from  its  bas« 

The  htrffu.r  lunst  lie  eousiden'd  iu  eon  junetinn   with  the  trachci 
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and  bronchi,  as  it  eonstitutfs  an  essential  jmrtion  of  the  air  pas- 
sages. Tliis  important  struct iire  oi*eii|iies  a  position  in  the  neck 
between  the  base  of  the  tongue  and  the  trachea,  and  opposite  the 
bodies  of  tlie  fourth,  fifth,  and  sixth  cervical  vertebra}.  In  the 
ventral  portion  of  tlu^  ]n*ck  the  larynx  forms  a  visible  prominence, 
the  pomnm  Adami,  lateral  displat'cnutit  of  which  is  often  sig^nifi- 
eant  of  intrathoracic  disease.     Similarly,  abnormalities  in  the  res- 


Fig  -I.^Tlic  Ijroniliial  tret.  'l'li«'  vviilU  of  ilic  Kmiulii  ciiimit  r.irtilaKf  in  inComplrte 
rings  or  plalcs  iJistriliiiiLiI  about  tlitir  ciidic  tii tuiiifcicuctr.  I'lit-  iainlai;r  ami  ihe  elasTic 
tissue  make  tlic  liilirs  lirrii  w.tUiiI;  <inly  (he  fine  branehr*  of  ihh.'  tnm.  or  K-ss  in  tiianirler 
have  no  cartilajrc,  anil  arr  cuii«ci|m-ntly  C'lJl.Tii.-ibli:.     (rrom    Ifrown.) 


]^i^;l1ory  inovonnnts  of  tin*  larynx  are  offrii  the  dcL-iding  I'actur  in 
1h<'  deh-i  niifial  iuij  of  the  caiisi'  of  ilys]tneEi ;  uliilc  a  palpable  tug  of 
I  la-  larynx  is  not  iiifrt'qiK'JiHy  syin|)tonuitic  of  aortic  ancurvHiii. 

The  parity  of  the  larynx  cautaiii^  the  Irw  and  false  vocal  conlH. 
iiitHrvrHiii!L'   bcLueen   whicli    is  l)ir    v-'ii1rii*l<'.     The  slight    iiit<*rv!vl 
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lietwceii  till'  true  i'(»nls  const  it  lit  f*s  lln'  cliink  of  the  glottis  or  rima 
fftottidis,  variations  in  Hn*  dimnisious  uf  wliii'h  influence  the  in- 
tensity of  physical  si^ns  winch  art'  iIi'in'tultTit  uium  the  st>nken 
voire  for  thoir  prndrn'tioii. 

The  mncfujs  lininjr  uf  thi-  upper  [lortion  nf  tlie  hiryiix  is  quite 
thick  and  VHsruIar,  and,  in  Ihc  presence  of  inHanuii.itdry  aftVetioiis 
uf  ni'ighhoritifr  structin-es,  is  ai»t  to  swell  from  ctrusicm  into  tlie 
submucous  eoat  with  the  pnxliieti<tn  of  edema  of  the  *!:tottis,  and 
stridulous  res|)iratioii.  The  clase  adhesion  of  the  nuieous  ineni- 
hrane.  to  the  true  voeal  cords  ]>reveiils  the  effusion  from  extendinp: 
heiow  these  struetiires. 

The  trachea,  the  setMjud  portion  of  the  respiratory  passa^'C,  iias 
the  form  of  a  cylinilrical  tuhe  witli  sli*(lit  tlattcnin^r  of  the  posterior 
wall.  Extending'  from  its  junelioij  with  the  cricoid  cartilage  of 
the  larynx  opposite  the  sixth  cervical  vertebra  to  its  Infureation 
to  form  two  primary  hronchi  at  the  level  of  the  fourth  dorsal  verte- 
bra, in  the  neck  it  is  covered  hy  the  tlat  infrahyoid  nniscles.  the 
isthmus  of  the  thyroid  jjland,  and  tin-  iiitc«rumerit ;  while  within 
tfie  thorax  it  is  covered  hy  the  thynins  ^dand  in  the  child,  and  hy 
the  remiuiut  of  this  tjlaud  and  hy  llic  arch  of  the  aorta  in  the  adult 
subject.  The  traihi'a  of  the  adull  is  from  fonr  to  fimr  and  one  hulf 
iuehes  in  lenirflu 

The  trachea  is  a  composite  slrnctin-c  fornu'd  by  from  sixteen  to 
twenty  incoaiplcle  cartilaginous  riny^s,  invested  externally  hy  a 
fibrous  mcndtranc  and  lined  inlernally  )»y  a  mucnns  meiahrani^  con- 
tainintr  iinmerous  mncons  ifhnnls,  wliosc  set*re1ion  prr'venfs  exces- 
sive drym'ss  of  the  sensitive  nuienns  lining'  of  the  tube.  In  tin* 
presene**  of  traeheobrfmclnid  irritation  ami  intlnnuiiation,  these 
•fiands  pour  out  an  excessive,  li'uaccous  seerehfin. 

The  free  I'lids  of  llie  eartilajifinons  riiitrs,  of  which  tlu'  trachea 
is  larijely  eomposed.  are  direeted  posteriorly,  in  m  hieh  situation 
the  defieieney  in  the  wall  of  the  tuhe  is  closer?  hy  transverse  bun- 
dles of  involuntary  muscle,  constituting'  tlu'  haclu'alis  musele 
of  Todd  and  Rowman.  The  transverse  hands  <tf  this  muscle,  the 
eontraction  of  which  serve  to  diminish  the  lumen  (d'  tin*  trachea, 
are  invested  externally  liy  bands  of  nonstriatpd  muscular  fibers 
which  extend  the  entire  lenjrth  of  tln'  tiibr. 

The  hrnnvhi  pass  (jblii|uely  downward  and  onlward  fimu  their 
nrigin  at  the  tracheal  bifurcation  to  enter  the  roots  of  their  re- 
spective linitrs.  Tlie  hft  hrtnuim.'i,  which  is  a|ipi"oxinuitely  two 
inches  in  len«;lh,  enter's  the  rool  of  the  Idt  lnn«r  at  a  p<tinl  opposite 
the  sixtli  thoraeic  vertebra.     In  its  eoui'sc  tlie  left  bronchus  crosses 
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the  esophagus,  thoraeiL-  dtit't,  and  deseendiiiK  aorta.  The  left  pul- 
monary artery  owiipiea  a  position  at  first  superior  to,  and  in  its 
course  finally  comes  to  occupy  a  position  posterior  to,  the  bronchus. 
The  arch  of  the  aorta  crosses  ahove  the  left  bronchus;  and,  in  the 
proKi'iK'e  of  aneurysm  of  tliis;  [lortioii  of  tlie  v<*sse],  is  apt  to  pro- 
(hu'f  a  downward  displaiM'iiirnt  of  tin*  hronehiis  which  is  respotisihle 
fur  tlie  systolic  traehai'l  tu^  which  not  infrequently  eharacterize« 
this  condition.  As  the  left  hronehus  is  smaller  and  more  deeply 
situated  in  the  thoracic  cavity  than  is  the  corresponiling  bronchus 
of  the  rif^bt  side,  and  as  it  forms  a  more  acute  angle  with  the 
trachea  than  docs  the  iM;rbt  lironchus.  physical  signs  arising  within 
it  are  not  coruluctcd  to  the  Nurface  of  the  thorax  with  the  same  de- 
l^ree  of  intensity  as  are  siiiiihtr  soinids  generated  within  the  right 
lironehus. 

The  right  hronrhusit  approximately  nnc  inch  in  length,  passes 
almost  vcrticaUy  <hiwnwarii  to  cnti-r  llif  vmA  of  the  riglit  lung 
opposite  the  tiftb  thoracic  vertolna.  The  vrnn  a/.ygos  major  courses 
upward  bcliind  tlic  right  hrout-hns:  and,  arching  over  tlie  tiibe» 
joins  the  suiierior  vena  cava,  wliieli  is  in  I'elaliun  with  tlic  bronchus 
anteriorly.  The  right  imlmonary  artery  ucfiipics  inilially  a  posi- 
tion below  the  isjrrcspondiiig  bTonehiis,  ;uiil  in  its  further  course 
oceujjies  a  position  anterior  to  it. 

The  trackrohro^n•hi^ll  hftnph  iimh'.'<  lue  rolltfttd  info  four  prin- 
cipal groups  ahmg  thr  roiirs**  (d*  tlie  li-arlii'a  and  liri>ne(ii.  A  group 
of  these  glands  orcupics  the  uit^jb    Im-Imoii  tbi'  trailna  itiul  right 

bronchus  ujioii  thi-  right  side,  whib'  a  siniihir  «^r(Hi[t  ( npics  the 

angle  between  the  tr'acliea  and  the  b:'fi  bT'oncbiis  n)v>n  Ibe  opiiosite 
side.  A  large  |,M'i»up  of  gbuids  is  ehistircd  in  the  nui^lr  wliicli  is 
formed  by  t!ie  traeheal  bifurcation.  Finally,  tlie  interbruncldal 
nodes  oceuijy  the  angb-s  of  bifurcation  of  ibc  larger  brnuclii 
throughout  the  ])ulmonary  parcnehynui.  With  adviun-ing  iii:e  these 
glands  become  derjtjy  jiigmcfdcd  as  a  result  of  the  dcj»)St)i<»u  of 
carboiuiceous  material  fntm  the  pulmonary  alveoli  au<l  Jinrr  brou- 
ehtoles;  and  in  the  presence  (}f  malignant  disease  lli**y  becooic 
eidarge<l  with  t)ie  production  of  pressure  signs. 

Tlie  /ifof/.s,  suspended  by  their  respective  roots,  and  covered  ujion 
their  surfaces  by  the  visceral  pleura,  hang  free  witliin  the  plcntnl 
eavitie.s.  The  lung.s  during  life  cntin^ly  fill  the  pleural  sacs,  so 
that  the  latter  represent  only  potcTitial  cavities.  Each  lung  [)os- 
seR.ses  an  apex,  which  ascends  one  to  one  and  ont  luilf  inches  above 
the  ehiviclc  beneatli   the  dome  (d*  the  ph'ura:   a  base,  wlneb   rests 
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upon  thf»  cniivpx  .snp(»rior  surface  of  the  diaphragm;  a  convex  or 
costal  surface,  which  is  in  contact  with  the  anterior  lateral,  and 
posterior  thoriicie  walls;  and  an  irregular  internHl  surface,  whiHi 
bears  the  imprint  of  a  number  of  structures  contninr'd  within  tlie 
mediastinnm  with  which  it  is  in  relation. 

The  h  ff  litntj  is  divided  into  two  lobes  by  a  deep  fissure,  ivbieb 
extends  w<'!l  in  tmviird  the  root  of  tlie  bin^,  w\m\  wbirb  is  lined  by 
a  rerlnplicidion  of  tbe  visceral  jtleui-n.  In  inflammation  of  tlic 
pleura  tbe  portion  of  the  membrane  which  dips  into  the  fissure 
may  be  the  only  imrtion  of  the  membrane  involved,  with  the  conse- 
quent production  of  a  condition  of  interlobar  pleurisy  very  difficult 
of  detection  by  physical  means. 

The  upper  lobe  of  the  left  lung  comprises  a  large  portion  of  the 
external  Kurrace  and  the  entire  anterior  border  of  tlie  lung,  whibr  tlie 
lower  lobe  comprises  tlie  entire  buse  and  tbe  greater  poi'tion  of  the 
posterior  border  of  tbe  innjr.  This  is  an  anatomic  fact  of  consider- 
able importance,  as  during  n  physical  examination  it  is  fre<picntly 
desirable  to  uHCfU-teiin  wbethi'r  a  morbid  iirocess  having  its  iiieejition 
in  the  apex  or  upper  lobe  of  the  lung  has  progressed  to  the  lower 
hibe. 

The  right  luwj  is  divided  into  lliree  lobes  by  two  fissures,  Tbe 
upper  lobe  comprises  the  apex,  a  little  more  than  half  of  the  exter- 
nal surface,  and  the  portion  of  the  anterior  border  of  the  lung  above 
the  level  of  the  fourth  costal  carti!agi\  The  lower  lobe  comprises 
the  entire  base  of  tii'e  lung,  but  only  a  limited  portion  of  the  ex- 
ternal surface.  The  middle  lobo  of  the  right  lung  is  a  wedge- 
shaped  portion  interposed  between  tbe  up[i<'r  and  lower  lobi-s,  com- 
prising the  anterior  portion  of  tbe  extenml  surface  of  tbe  lung 
below  the  level  of  the  fourth  costal  cartilage. 

The  external  surface  of  each  lung  is  convex  ;  whereas  tbe  intm-nnl 
surface,  which  is  in  contact  with  the  uicdiastiiium,  irresenls  de- 
pressions corresponding  to  the  inediMsttnal  structvircs  with  wliieb 
it  is  in  relation. 

The  internal  surface  of  earb  hnig  is  marki'd  by  a  ralhrr  deep 
depression,  whicb  receives  the  pericardium  ami  he;irt.  Tbis  de- 
pression is  much  more  distinctly  marked  upon  the  b  ft  lung,  owing 
to  the  projection  of  the  heart  to  tbe  left  side  of  the  median  liu*' 
of  the  thoracic  cavity.  .Situated  immediately  above  and  behind  the 
cardiac  depression,  eaeb  lung  pi-esntts  the  liilus  or  pulmonary  root, 
for  the  entrance  of  the  priiUfiry  broiu'lius  with  tbe  a[*<'ompanying 
vessels,  lymphatics,  and  nerves  of  tlie  lung;  while  ext^^ndtug  down- 
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ward  fnim  tlir  hitiis  is  a  folil  nf  llir  irflt'v'hxi  i>leura.  tlic  li^aiui'iitum 
latum  pulmonis. 

In  addition  to  those  impivssions,  tlu*  internal  surface  of  the 
left  luiijr  is  traversed  Ity  ii  fairly  d<M*p  j;r<K>ve.  whieh  eurves  alitivi- 
Hie  left  lirtuiehns  and  drsi-cnds  hcJiind  lliis  tube,  and  wliieli  lodjres 
Ihe  aijrtn.  A  st-i-ond  irrdove,  vvliicli  lodyres  the  snl>ehiviiirt  artery, 
]>iisses  upward  frniu  Ihi'  anrtii*  ^ninve  at  ttie  ptjint  where  ihe  Utter 
aiclii'S  (iv»r  Hi*'  puhiiutiary  root. 

The  in1*'rnal  surfacr  of  Hie  rijrht  lunjr  is  traversed  by  a  «;roove 
whirl),  an-Jiiny:  over  tin-  rijjfht  bronehus,  lodges  the  vena  azygos 
juajor.  Ext<-ndin*,'  u|)ward  from  the  fore  i>art  of  this  groove  is  a 
s<'eond  {»n»ove  wliieh  is  traversed  by  the  superior  vena  eava. 

The  luti«rs  present  eertaiu  individiud  liitfiM-enees  whieh  have  an 
iHtiiii'iici-  upon  physieal  si>;jis  euumatin^'  from  tin*  two  sides  of  the 
thorax.  The  apex  i>f  tlir  ri«j:ht  lnn«?  nuHints  to  a  j^reater  lieitrbt  in 
tin-  i-oot  of  ihi'  nrek  brm-fith  the  dome  of  the  pleura  than  does  that 
of  thi'  left  luntr.  Siinilaily,  the  base  of  the  rijrht  hnifr  oecupies  a 
lii<rhi'r  level  tlian  does  ihe  liase  ul'  tie-  lefi  hni*r.  Hut,  in  addition 
to  hs  slightly  hi;iher  ]M(sitii>ii  willi  n-rereiu'e  lo  lh<'  «i|iposite  hinj^, 
Ihe  i'i«rht  lunjr  lias  a  iiresiter  t  caiisversi'  iliniiii'lei-  than  its  fellow  of 
the  (ipjuisite  side.  Mun-nver,  llip  atitei  im-  border  o\'  the  I'iirht  lllUg 
is  af)]n-oxiniately  vertleal.  a]ipnriiehihi;  lite  median  line;  whereas 
the  e(n-respondiii!j:  border  of  ihe  li-ft  hitiu^  f;dU  iiway  from  tlie 
nn'dian  Jiiu'  in  an  obrhine  dli-eetiou.  e\|K)Niiir  a  pnrtidn  of  the 
rtvht  ventrieh'  .'lud  peiiriirduuii  in  llie  interval  wJiirJi  is  ereated 
in  Ibis  manner. 

Tlie  extent  to  uiiieb  ihe  anleriur  iMtnhrs  nf  \\\i<  liinys  approaeh 
each  i>lher  varies  wilh  ihe  depth  (if  i]is|)ir:i|  ion  i\)u\  the  inlcirrily 
(d*  the   [tnlmonary    (>arenehyni<i.   as   will   jis  witli    ihe  slutt'   nf  tlie 

laediaslinal  struelures.     In  Ihe  uhsenm   i.f  liiisnniil  disease,  upon 

foreed  inspiriithm  tbi-  aiiteiiia-  indainnaiy  htirdei-s  ennie  forward 
and  eovei-  tin-  base  (A'  the  heart  and  Ihe  «:n';,|  vess»  Is  arisin<r  tln'ro- 
l^-nm  and  enveloped  b.v  tin'  |"ri(iinrnnn.  At  i1m.  inaiiiletion  of 
inspiratiiai  the  anterior  bi.rihrs  i,r  ili,>  bin^s  nre  ifi  mntaet  fnmi 
the  lower  border  of  the  itiannbriuin  sl^-rni  to  n  point  iinir^pondinTr 
1r>  Ihe  level  of  the  1*0111-1  li  i-ostal  ear1ihi«!e.  At  this  si  aire  of  fjjo 
ri'spiralory  eyele  ihe  nntehoi-  border  of  Ihr  riirlii  l,i„^r  j^  vcrtienl 
;nid  parallel  wilh  the  niediat*  line  .d'  \\w  Ihorjix.  whilr  th.'  <»bra|uHy 
direeted  anterior  border  «d'  the  Idt  Iniii;  vtnvvH  all  <»!"  the  |„.,-i- 
rardinm  and  heart  save  a  limi^'d  portitni  eorrespoiuHnir  n,  the 
lower  Ibird  of  the  rijrht  venlri.-le.  Duriatr  trniK|uil  r...siMrath.n 
(he  anterior  bor.lers  of  the  Inn-s  di>  not  nmiv  i„io  ,.o„iaet  at  nnv 
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point.  Owing  to  tin*  |H'oji'c1i()ji  of  tlir  tu'iirt  lowanl  tlir  Ui'\  uf  tlio 
luediajj  hn<\  the  anterior  bonier  (if  tho  tijjiit  luri^  is  tlie  mure  mobile 
of  the  two,  and  dnrinjr  trantiuil  iiispinition  approaches  nearly  to 
the  median  line  behind  tlie  «ternniu, 

Varions  ftictoi-s  may,  however,  modify  the  excursions  of  the  an- 
terior pulmonary  borders.  In  the  presence  of  excessive  cardiac 
hypertrophy  or  extensive  pericardial  cffn-sioti  the  borders  do  nut 
meet  over  any  pfirtitm  uf  tin*  pi'ri<*ai"<lium.  Tin'  swuiic  eondition 
obtains  in  tbe  absence  of  eai-diae  or  prrieanlial  <lisea.se  wlitii  the 
heart  is  jmslnnl  forward  Ijy  disi^ase  in  tlie  pttsterior  nu'diastiuinu. 
Moreover,  the  exeursion  of  the  pnlnionary  borders  is  restricted 
by  the  fonnation  of  adhesions  between  visceral  and  parietal  pleuia, 
or  by  cirrhotic  chanju'CK  iti  the  itnlin<niary  jiarenehyuia. 

As  the  anterior  border  of  the  ri^ht  lunff  enjoys  a  jfreatei-  f  i-i-edom 
of  movement  than  does  the  correspond! nj?  border  of  its  fellow,  so 
aisft  the  lower  borrh'r  of  the  rifrht  luntf  expan<ls  more  freely  tlian 
does  that  of  the  left  Innjr.  The  apex  of  the  left  hiiijr.  on  tbe  con- 
trary, expands  more  freely  than  does  that  of  the  right  lung.  Dur- 
lUi*  both  trarnjnil  atul  foreed  respiration  the  posterior  portions  of 
the  Innjrs  remain  (piietly  in  relati<ni  with  the  walls  of  tbe  jdenral 
cavities,  whih'  the  ajdees,  anterior  borders,  and  bases  expand  ami 
recede  with  inspiration  and  expiration.  The  exenrsion  in  any  of 
these  directions  is  apt  to  become  defieicjit  as  tho  result  of  traction 
from  ndbesions  or  rctrojrreHsivi'  changes  in  the  lung. 

Tlie  itdernal  sirnctnre  of  the  lung  is  very  intimately  related 
to  many  symptoms  and  siirns  which  arc  manifested  during  disease 
of  these  organs.  The  [H-irnary  bronchus,  which  eiders  tlie  lung  at 
the  bilns,  divides  diehotonionsty  until,  jtfter  repealed  divisions, 
vory  fine  braiirlies  termed  bi'(tnebiol('s  are  fonin'd.  The  bronehiojes 
have  no  e(uiiniunicatini:  In-aneht's  witli  the  result  tbat  when  an  ob- 
Htruetion  of  ivne  In-arieb  deveto|>s,  air-  is  withheld  from  the  vi"sie!es 
in  whieb  it  tertninates.  and  a  eondilinii  of  lorati/eil  alelertasis  tii 
evitalily  i-esults. 

In  the  bromdiiole  fbere  is  a  :.'-ia(tual  t raiisitioTi  nl"  tlu"  -straliiieil 
columnar  epithelium  of  the  bntnchns  into  simple  cnhniinar  epilhe- 
linm.  which  in  turn,  near  I  be  distal  end  id"  tbe  terniiiud  bronchiole, 
gives  place  to  small  grou|>s  or  islands  of  thil  epithelial  cells,  rra- 
pirdtot'if  fpithflfuitK  Tbe  i-pitlielial  lining  of  tbe  terminal  bi'onebi- 
ole  is  supportetl  by  a  thin  basement  membrane,  beneath  wliich  is  a 
tunie  eontainifig  numerous  elastic  fitters  and  eireuhii'ly  disposed 
bands  of  invohintaiy  muscular  fih4'rs.  spasm  of  whieli  possibly 
plays  a  part  in  1b«'  prodia-timi  «d"  tin'  parox.vsm  of  )>roni*hinl  asthma. 
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Each  tci-miual  brmidiiole  terminates  in  an  irrcjj^ularly  pyraniidnl 
{'liamber,  ihv  infundihulum,  wUidi  coiisfiliites  the  "blood- vascular 
unit"  of  tbc  lung.  The  walls  of  tb<'  iufimdibula  unmprisp  a  series 
of  miiuiti:',  blind  pouches,  tbe  ah'eoli.  wbieli  are  lined  with  a  single 
layer  of  fiat  respiratory  epithclinm  supported  by  a  delicate  base- 
ment ini'HihnnK'  ('(infaininy:  numerous  elastic  fibi'rs.  These  elastic 
fibcrti  rt'iuU'i-  thi-  infinidibular  walls  wry  rcsiilieut  and  play  an  im- 
portant part  in  Ibe  expansion  and  rcce.s«ioii  of  the  luug  during 
ri'spiration. 

Eaeli  infuiidibuluiii  is  invested  by  a  dense  capillary  plexus  dc- 


Ptn.  -S.—  l'iifMioMarv  ( ■i(.ill.ii  !•  •>.  I  ii>-  ^v.-ili-.  ui  lit.  .ii\.  .,1  .1.1  iiioi.lv  -'iiilflc*!  wkIi 
>.i|nllaiif.s;  any  iii;irk(-i|  ;»li«  ratir.n  ol  alv<  r>la(  ail  icnMnn  will  lluHtntr  li.or  a  i>riiri>uiid 
t-lTrcl    ii|<f>ii    llif    ciiciil.Tl  i'ln.      ll?ri>xv(i.   .ifur    llolnii,    l'a*i<liili,   nn>l    llnlxT  > 

rivt'd   from  bram-hrs  of   llir   pnliiioniny   ailcry,    wliicli   u*. iiiitany 

the  Itnirielii  and  Itroneliioles  in  ttieir  lamitical  inns  tlirtniji^liont  Ihe 
lun^.  Tbe  t!a{>ilhiry  pb'xus  sinruinnliii{;r  cat-h  itd'nnilibubnii  is  dis- 
posed in  a  sinjrle  biyer,  and  there  is  no  enunnnnieatinn  wilh  tlie 
vessels  of  adjacent  iid'ufidibnla-  Tbc  bhuid  content  of  lliese  capil- 
laries is  very  irdiniately  exf>osed  lo  the  air  in  tbe  tjifnridibnla.  as 
they  are  separated  only  by  three  very  liiiii  niemliranes;  namely, 
tlw  endothelium  of  the  capillary  wall,  the  delicate  basement  mem 
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branc  of  the  infiiiidiluilum,  and  the  single  layer  of  iiifimdihular 
epithelium.  In  hypertrophic  emphysema,  when  the  interalveolar  ' 
septa  are  dr.stroyod,  as  the  capillary  plexus  of  each  infundibulum 
is  distinct  and  has  no  eonirnunicatioii  with  tho>ie  of  adjacent  in- 
fuudibula.  the  amount  of  hlood  exposed  to  the  air  in  the  large 
cavities  which  are  formed  by  coalescence  of  several  infuiidibula  is 
considcraftly  rcdnccd.  Ivadirijt  to  dyspnea  npon  slight  exertion  in 
thiii  cla««  of  luitjcnts. 

The  lymtthaiirs  of  the  hinifs  drain  into  the  tracheo-hronchial 
lymph  nodes  and  the  mcdia.stiiial  ^dunds,  with  the  result  that  these 
IJrlauds  are  early  involved  in  tuberculous  infection  of  the  lungs,  or 
when  the  lung  is  the  scat  of  malignant  disease.  Similarly,  these 
glands  serve  as  filters  for  the  irritant  dusts  which  are  conveyed  to 
them  by  phagocytes  from  the  finer  bronchioles  and  infuudihula  in 
pncumonokoniosis. 

Topographical  Anatomy  of  the  Thorax 

The  Pleura. — The  surface  markings  of  the  pleura  correspond  to 
a  line  drawn  from  ritiicr  stcrnoehivifulur  articulation  downward 
and  inward  to  the  transverse  ridge  which  nuuks  the  juui-tion  of  the 
manubrium  and  gbidiolus  <d"  the  stennnu.  Thctice  the  anterior 
borders  of  the  reflections  of  the  pleural  nRinbranes  pass  vertically 
downward  slightly  to  the  riglit  of  the  median  line  to  the  level  of 
the  fifth  intercostal  space.  At  this  point  upon  the  surface  of  the 
thorax  the  two  membrani's  separate,  and  in  their  further  course 
diverge  the  one  from  the  other. 

The  right  pleur.i  contirnies  vri'tiraH}'  iluwnwurd  ahnost  to  the 
junction  of  the  gladiolus  and  the  ensiform  i-artibigr.  whruee  if 
pursues  an  obli<pie  course,  pa.ssing  oulwarrl,  downward,  and  Itack- 
ward  toward  tlu'  vrrt*'hnd  I'olnmn.  Jn  its  <*iun'si'  the  lower  border 
uf  flw  pb'ura  I'rnsscs  ilii'  sev<>uth  rih  in  llie  tnidelaviciibir  line,  the 
ninth  rib  iu  the  midaxillary  line,  aJid  tiie  clevenlh  rib  ijt  the  scapu- 
lar line. 

At  the  level  of  the  fiflb  intercostal  s]raee  the  left  pleurn  pursnt«s 
a  course  toward  the  left  and  then  downward  to  gain  the  posterior 
surface  of  the  sixth  ensta!  eartilage  in  llie  left  parastenuil  line. 
The  membrane  crosses  the  sixlh  eoslal  cartilage  vertically  and  from 
its  lower  border  is  retferled  downward,  nnlward,  and  baekward 
toward  the  vertebral  rolinnn,  neeujiying  a  slightly  h>wer  levi-l  than 
does  the  lower  border  of  the  right  [>lenra.  In  the  interval  which 
remains  between  the  hTt  sterrui!  bord/^r  and  the  left  i>h'ural  nn-m- 

i 


40 


PHYSICAL   DIAGNOSIS 


brnnc  in  IJir  Jifth  iiiton-ostfil  sjtarr.  an  interval  whirl)  riirrespoii<ls 
acciuiitrly  with  tlip  inrisura  ciirdntra  of  the  anterior  border  of  the 
It'ft  liHifr.  a  limited  portion  of  thr  ri^ht  ventricle  is  bronjrht  into 
direct  relalJun  with  thr  anterior  th(traeic  wall. 

The  superior  limii  uf  the  supraelavieular  portioiii  of  the  pleura, 
represent in<;  the  ihjitie  eif  tlie  jtleural  eavity,  is  inflieatet!  Ity  a  line 
drawn  t>lili(pii'ly  upward  ami  ontwanl  fnun  the  sternoelavicnlar 
artieulation  upon  rilher  side,  rro.ssiti«f  llie  lower  portion  of  the  root 
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.LOWER  MARCfIN 


|-i(f  <i — I1li|sli.itji»u   tin-   iiMinial   UtwUr-  nf   ilu-    Uinv!*  .tii'l    llh'    Im  ,iij»ii    ol    ili>     inui  l<itriil,ir 
nt|(la.       Anttri.ii-    vt<*\\.       i  J'-itliUKt-r,    aticr    I'nniiiiK.J 


of  the  ncclc  so  as  to  t'lirvr  iipuaj'il  and  dcsreml  to  1h<'  spine  of  ihr 
seventh  eervieal  verlfhra.  The  inaximnm  hei<>;h1  of  ihf  cin-ve. 
which  eorn'siKMids  lo  the  api'N  nr  dome  nf  tln'  phuiral  ravily,  is  one 
to  one  and  nnr-liiijf  iiK-hcs  aliovc  I  he  clavicle. 

V\M\\\  the  pnslcri(n*  siirlace  fd"  ihr  tlini'ax  thr  rnnrse  of  the  ph-nrol 
retlectioji  is  I'cpi'csoitei!  Iiy  a  v<M"tieal  line  drawn  ahjn«f  either  side 
of   the   vcrteliral   e(>hnun    from   the   h-vel    of   the   sevcnlh    e^-rvical 
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vertebra  tu  tlit"  artit-ulaf inn  tif  tint  elt^vrMth  rih  witli  llu'  vertebral 
column,  wlieiK'c  the  line  is  i-otitinued  tlowiiwanl  iiiui  outwanl  in  a 
pT'iitle  curve  tn  mn't  t!ie  liin'  of  reflection  of  the  anterior  portion 
of  tbe  membrane. 

The  Lungs. — Tiie  borders  of  tb«'  bni^js  eorrespoud  aecuratcly 
wilh  tbe  lini'  of  retleetiun  of  Ibe  pleura,  save  that  interiorly  the 
tower  borders  of  tbe  luM<rs  full  short  of  tbe  pleura  by  one  inter- 


LCWER  fiARGin 

or  LuriG 


utrtR  nAmm 

Of  PLEUM-- 


Fig.  7. —  lllijstraling  normal  I«ir<ti-r5  of  »hc  liinijs  ami   inlrrtolnilar  ■iv\>[i.     fiisieriin    view, 
i  I'miciiKir,  after  Cornn>>,'.» 

costal  MpHce.  hrin;r  f"niinl  iil  liir  level  of  the  sixth  rib  in  ihe  niid- 
elavienhir  line,  tbe  ei«rhUi  rih  ifi  the  iiiiihixilbn-v  line,  ami  tbe  tentli 
rib  in  tbe  scapnlar  line.  Tbe  iiit<M'Viil  ttelvvei-n  the  luwer  border 
of  tbe  luiitr  and  the  iofrrior  limit  of  tlie  |ileiiral  reHeetiim  nt>nn 
either  sitle.  represrni  inj,'  nne  ijiteteostiil  spiirr  npnn  tlie  surl'aee  of 
the  thorax,  is  the  coittf/lfnif  tiliufi  sitnts,  into  whieb  the  Invvi-r  bor<^ler 
of   the   jiiiifr  de.sciMids   flnririir    Inrer-d    inspiriitidii.      These    surface 
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markiii|2rH  tiliniild  lu»  \utnn\  in  mind  whoii  iletoriiiiiiiii^'  \he  total  ex- 
Iian.sj^Ki  of  iho  Jurifrs  by  jicrfiissiijii:. 

FlBSurei  and  Lobes  of  the  Lungs.  -The  posit  ion  of  the  great 
fisMurc,  which  m  coninioii  to  botli  liin^s  and  which  intervenes  be- 
tween thi»  upper  and  lower  lobes,  is  represented  by  a  line  drawn 
upon  the  wurfare  of  llie  tliorax  from  the  spinous  proeess  of  tlie 
Ihirrl  Iborarir  verlrbra  «bli(|nely  dowinvHrd  aiiil  forward  to  the 
lower  bonh-r  ol  Hm-  sixlli  rib  in  the  iiiidelavieiilar  line.  The  shorter 
fiKHtin*,  inb'rvejiiiij;  ln'twem  llir  upper  jiinl  iiiiiklle  lobes  of  tlie  right 
lunjf  is  n*jir«'.sriili'(l  by  u  line  ilriiun  opuit  tbr  siirfuee  ot"  tlie  tliorax 


I'lff    U.— Ifliiiilniih^i  th.-   iioMii.il  l».iilrrv  >.|    )!••    lii.i«.  ,mmI   tin-   l..<;«li.i||  .if  llir   lhi»  i  lohular 
Mvttiu.      I,;iii  t.)l    VMW.      .-I,    riL'lii;    '*.    Ii  II       I  J'l.iiiKiii  1,    ;iHi-i-    C'oniiiiR.  I 

IVojll  llie  iipcx  of  flic  jiNJlbi  almost  liori/nnhill.v  rmwaid  Jo  niei't 
iIh'  strriMnii  al   IIh-  Irvrl  III'  I  III'  foiirlli   riirlil  foslal  i-arlilairr. 

Trachea  and  Bronchi.     'Hie  roiiis.-  nf  ilir  tntihia  rinr.-si ils 

to  a  brtjail  line  passini,'  vniirally  ilow  ii\v;uil  from  Hie  iippi>r  oiaj-irin 
of  the  inanubritini  strrtii   lo  llie  b'\t'l  of  the  N[)pi'r  liorclfr  of  the 

s md  nil  ill  tin-  meiJiait  liin*  of  tlie  tborax.    At  Ibis  point  iijioii  the 

vurfiiiT  111'  rli*>  tbnrax  th<'  tra<'b<a  <li\  idrs  to  fni'in  tlic  hvii  priniai'.N" 
briaii'lii.  uliiili  divt'i'tre  from  rarli  oiln-r  in  a  dtuviinard  atid  out- 
ward dircriinii.  (lie  rijrbl  bi'otielnjs  irirlining  more  direetly  down- 
ward than  does  llie  bft. 
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Pig.  9. — Showing  the  position  of  I  he  hifurcafimi  <■(  the  imclica  an<l  rlic  jicn  ira.  Urat 
amf  peri-bronchial  glands  projcciH  ii|ioii  the  antcriur  turfarc  of  Ihe  thfst  in  a  ymiiR 
ailuii.     (Podcngcr,  aflcr  Gcrhartz.) 


Fig.  10, — Showing  the  position  of  the  bifiirralmn  of  the  irai  h<-.t  wtdi  ihr  pn  i  If  >ii  hral 
and  pcri-bronchial  gbnds  projecled  upon  the  poiitvrior  tiir'.ucc  <jf  the  i  lic»l  iii  a  ytMiim 
aduli.      (Pottenger,  after   Pier*ot.  I 
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iiileiTostat  .sjtafi'  i«  iiaiiiwl  in  Hwordttiiee  with  the  mimber  of  tluj  rib 
immediately  alxtvi"  it;  lieiu^r  the  first  intercostal  space  occupies  the 
interval  liPtween  tin'  first  and  second  ribs. 

Tn  coittiti}tt]  the  ribs  one  of  sovend  methods  may  be  employed. 
In  conntiiiff  the  rilis  iii>on  tlie  interior  surfaee  nf  the  thorax  it  is 
*'onveni«Mit  to  e«>nim»Miee  the  ciiuiueration  at  the  anjfle  of  Louis, 
whifh  eorresjKtnds  aceiirately  to  the  seeond  ehuiulrosterna!  articu- 
lation. In  eouutiii*?  the  ribs  upon  the  posterior  stirface  of  the 
thorax  the  inferior  angle  of  the  seajmla  may  hr  ulilized  as  a  point 
of  departure,  as  the  tip  of  this  hotir  ovrrlirs  tlie  seventh  rib  when 
tJie  thorax  is  in  ri'pose.  In  thi'  cnnnu'rHlturi  of  llie  ril)s  upon  the 
lateral  aspect  of  the  thorn x  llic  hij^diest  d irritation  of  tlie  serratus 
majrnns  inusctM  hecomes  the  normal  lanclniark,  as  this  portion  of  the 
muscle  ovi^rlics  tin-  sixth  rib.  Tltr  nuiscle  nniy  be  rendered  tense  by 
abduction  of  tlie  arm  to  a  lun-i/ttntal  position.  Certain  clinicians 
]>refer  to  [inu'ecd  fj'inii  below  iii  rouutin^  ibc  ribs,  lir^innin^  with 
the  extremity  of  the  twi'lttli  rib.  which  is  palpable  in  the  majority 
nf  subjects. 

The  imiiintutrtf  tjJantJ  in  thi-  male  snbjcet  is  a  rudimentary  strne- 
turc.  In  tilt'  female  snbjit'f,  hnu'cvcr,  it  is  well  dcvfioped.  and 
extends  from  the  tliird  In  the  seventh  inlcrcctsta!  sjim-e  in  the  mid- 
clavicular line.  In  the  innie  sidiject  the  nipple  is  a  reliable  ^nide 
to  the  fourth  intercostal  s|ujee  ;  but  in  the  female,  owiiifj  to  thi' 
pcndtdons  eondition  of  the  breast,  it  is  an  nnrrliai>le  landmark. 

The  arapuhi  overlies  the  dorstd  as[>eet  of  the  bony  thorax,  ex- 
tending; alon«f  the  vertebral  column  Innn  the  si'emid  to  the  seventli 
rib.  Always  ri»adily  palpaltlc,  tbi'  hone  stands  ont  prominctdly  in 
the  form  of  tic  "winj.'ed  seapida"  of  the  iilur  thorax  of  chronic 
phthisis. 

The  j'rrtdtral  cafttniti,  or  -ipim  ,  in  |>ersons  of  excessive  nniscidar" 
development  is  represented  by  u  linear,  median  furrow,  and  the 
spinous  processes  are  palftnted  willi  flifficulty.  l^nt  in  thin  subjects 
and  in  children  many  of  tin*  spinons  processes  arc  visible  with  the 
patient  in  the  ereet  ])osture;  and  ujion  bmdinix  the  trnnk  forward 
they  are  readily  palliated  antl  emintr-d.  The  spinous  proeess  nf  the 
seventh  cervical  vci-tebra  is  alw;iys  a  conspiciions  landmark,  and  it 

may  be  employed  as  a  poini  of  deparlnre  in  W nrnneration  of  thi' 

vertebra^.  Also  the  inferior  iiK^rle  of  the  seapiihi.  whieb  eon-csponds 
to  the  level  of  the  spinous  pi-iM-ess  of  the  seventh  thoracic  verlehrn. 
may  be  utilized  as  a  start inir  point  in  the  r>nnnierat inn.  Lateral 
curvature  of  the  vertebral  eolnnin  iseoliosisi  or  abnoijnal  deirri-cs 
of  anteroposterior  enrvatnre  ( lordosis  i  nmy  )>e  encountered  in  con- 
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m^um  witli  the  thoracic  deformitifs  of  rickets,  hypertrophif  em- 
ptiywrrm,  und  in  other  forms  of  piilmooary  disease. 

Topographical  Lines  and  Regions 

I*  or  piirpoxeM  of  clinical  tlescriptioii  ami  for  ccTuveiiiriice  iu  U)«il- 
mute  •'•HMtriH  arising  witliiti  tiie  thnrax,  a  Tiiiin^Mn-  of  regions  may  be 
4rttlUu*i\  upr.M  the  snrfaco  t.f  the  Wmvux  l»y  means  of  arbitrary 
v*'Hu'ii]  and  tiori/„ntal  lities.  It  is  of  the  tirst  importanee  that  tlie 
niwit'tit  hIjuuUI  heeomc  thoroughly  familiar  with  the  relations  of  the 
t\uinii'.U'.  viHeeni  to  tlie.se  several  regions. 

Vtrtical  Ijnes.— The  midsfemul  line  is  a  %'ertieai  line  erected 
tilMUt  iUv.  Hjiirridi-  aspt'L-t  ut'  the  thorax,  traversiri^^  the  midportion 
*ff  iUf,  Nli-rninH  from  tlie  midpoint  of  the  superior  border  of  the 
thUhuUnmn  H(eriii  to  the  tip  of  the  ensit'yrm  eartilage. 

liii'.  dcriuil  iim  eoufiu-uis  to  the  hiteral  border  of  the  sternum 
ff'/Mi  lUt'  »t<-rim(',bivieulur  articulation  to  the  juiietiou  of  the  gladio- 
"«•  v*»M«  Ihf  erjNirorm  eartilaj^'e,  wlieuee  it  is  {'oiiiinued  in  a  direction 
'^0¥i,h¥fani  aod  outward  alonj;  tlie  course  of  tlie  lower  border  of  the 
•"•<#l  kMt  ii,  nuM't  the  uiiterior  axillary  line. 

fl*i^  muhturi,  ttfitr  iinv  is  a  vertieal  line  drnpiuHl  upon  tlie  ante- 

'*'"    M.»/Mi/'ie  MMtac,.   Itoiii   the  midpoint   of  the  elaviele.     It  fre- 

'|«*/iMy,   li,i,u\(U    not    inviiiiiihly.    passes   llironirh    the    nipple    and 

**'t4Jot  |«  fx'ipo  ,,(|_v    liriiH-il   tlie   iiijtfth    litu,  or  the  ntunnminj  line. 

nm  fffifH0tti  fiiif  hm  is  a  veitieal  line  o*H'U|iyin}r  a  position  upon 
Im  tuthiun  itniiv\  i,]  11,,.  thorax  midway  between  the  sternal  and 
'^"'  '/*/'l^|«y<^,d,.r  )im..h, 

*'"'  f/ttfiiKif  onffntii  fiiif  is  a  vertieal  line  tlropju-d  alon*;  the 
'«>''M»|  n,ft(,tr,r  vtull  riT»iN  I  he  anterior  fold  of  tlie  axiHa. 

'''*•  fitltfm  ithi,  If  hm  is  a  \erlieiil  line  whii'h  passes  <h>wn  the 
in^'Hii  '»,i,H  uf  IIm   Mmhm.k  Ireiii  I  lie  apex  of  the  iixilla. 

' '"'  I'hnhtfiff  tnilt'iiff  hill  i^  a  line  whleh  is  droi)[»ed  ;ilonj,'  the 
b«l^fw(  iUniuhUi  k^mII   If-oii  n.e  |MPs|rrir.r  fold  of  the  axilla. 

''•''  't'limifni  h\u  In  i\  vrlieii!  line  driiwii  upon  tlie  poslerior 
"l(^^♦^/^  tiil  (|„  ||,njM*  Ml  ion'h  I'aHliioii  as  to  pass  throiiirii  the  tip  of 
"'''  Ml^MfOf  Mffidh  or  Ho'  wuipnhi. 

MH'  Uitlttfilimf  Itf^  )n  II  verlleal  line  whieh  eonforms  to  the  serii-s 
"^  '<l»fb)H(N  (((OKMHi*.  i.r  III"  ^'Hehfiiv 

flMfJaOlfl^)  |,|n(,n  '|'||(<  ,  , )( t" ''"■"■"'"^'  htir  is  drawn  from  the 
|(il«H^llH«l(M^  {^f  |h(,  t^iliHilll  einllbn/''  ••iHward  iind  with  a  sli<,dit  iii- 
bllKulhUl  'liihii^^Mii)  In  nu'il   ""    I'" '"'"'  *"'^^*'*'  ^'^'  ^*"'  ""''"'' 

Mll(i<llli«    .il  U         I       .    i 
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The  clavicular  linr  in  a  horizontal  line  pasKiiig  mitward  from  the 
sternoclavicular  articulation,  eoiiformiutf  In  the  course  of  the 
clavicle. 

Tlie  third  ro.sttti  line  is  drawn  horizontally  outward  from  the 
strnuil  liiir  at  the  levi-l  u\'  tlif  third  ('oslal  <*urtilntre  to  met't  tlie 
Hiiterior  axillary  line. 

The  si,ctii  fvAttil  lint:  is  a  horiKuutal  lirii'  counueiirin^'  at  the 
Ktemal  line  at  the  level  of  the  sixth  chondrosternal  articulation, 
which,  after  erossinj,'  the  anterior  axillary  anil  midaxiilary  lines, 
terminates  at  the  posterior  axillary  line. 

The  scapular  {ipinal  line  is  a  horizontal  line  projected  outward 


Fig.    I  I .-  'I\>|i"p);fii|>liii-    njfions    r.>f    ilu-    tJi<ira\.      (AiittTint    vitw.) 

upon  the  posterior  thoriicit"  wall  from  the  scapular  line,  and  eoii- 
forming  to  the  course  of  the  spine  of  the  scapula. 

The  infrasciipulftr  linr  is  a  line  drawn  horizontally  jk-i-oss  the 
posteritu*  surface  of  tfie  tiutrax  at  the  level  nf  the  inferior  angles 
of  the  scapulae. 

The  twelfth  dorsal  Hue  is  drawn   from  the  point   overlying'   the 

ous  procesM  of  the  last  thortieie  verte]>ra,  passin;u'  dowrnvai'd  iUid 

v^ard  to  meet  the  posterioi-  axilhiry  line. 

rions  of  the  Thorax, — ThnMiy:h  the  nu'diuiu  oi"  th^-se  various 

1  and  hori/oiit;d  lines,  a  niuuher  ni  ?'f'^/|i»ns  are  iiia[HHil  out 

I  surface  of  thi*  thorax. 
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The  nhrnal  rtnion  overlies  tlie  strriuiiii  and  i.s  ImundtHl  above  by 
the  rpistcrnai  tinlrlr,  below  by  the,  sernbieiilus  ennlis,  and  bitenilly 
by  the  sternal  lines.  The  upper  poKioii  of  the  sternal  rejerion.  over- 
lying the  mamibrimu  ^>ten^^,  eoiitains  tlie  anterior  borders  of  the 
lungs,  tojji'ther  with  the  bifureatinn  of  t!ie  traehea,  and  the  areb  of 
the  aorta.  Tliis  rej^ion  also  is  travelled  by  the  left  innominate  vein 
and  the  be^iiMiiujr  tjl'  the  superior  veiia  eava.  The  h>wer  [vortion  of 
the  sternal  n'^'ioji,  i'iprres|MHidiiik'^  to  th«'  distribution  of  the  ;rladio- 


PiU     IJ  -     Tiii«{i;:fa|iliir    rt-^ioti*    "I    (lit     <l1'■til^         i  l'n.<i.  ri'it    vi*-VV,  I 

Ins.  <jv<mI;*s  tln'  iri'i'ali'f  piHlimi  id'  llu'  rijjlit  \  I'li!  tirh'  lo^rMn'r  willi 
ifii'  rd*r<'  oT  till'  lid'l  vriitiielr.  ;is  well  iis  a  porhoii  ol"  |lo>  aniei'ior 
borders  of  both  bnijrs.  Within  lliis  icfrion  also  are  foiiiid  the 
origin  of  I  lie  pnliiififiai'V  ai'hTv  aiiil  I  In*  aM-i-ndiHtr  aoria.  and  IIh- 
sj)ac'o  also  includes  the  rijrlit  auriele.  This  fi'«rioii  overlies  ihr  at- 
(aelinient  of  the  p«rirardiinn  to  the  diaiilirajrui.  ;nid  also  a  limited 
portitni  of  the  hit  lolir>  lA'  thr-  liver. 

The  siiprurhtririflitr  rnjtttu  lirs  in  the  hast*  (d'  Ibr  neck,  abov<> 
the  I'laviele,  bounded  ahovr  hy  tin*  rrieoelavicular  linr  and  iufe- 
riorlv  bv  the  elavirulfU'  lin<\     Th.-se  re^rtons,  \\\Hn\  I'ith.T  s'ulr.  i*iiu- 
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tain  the  apices  of  the  lungs,  the  common  carotid  and  subclavian 
arteries,  togethei-  witli  the  subclavian  and  jujynlar  %'cins. 

The  infraclnvicufar  region  is  situated  immediately  below  the 
clavicle.  It  is  hounded  above  by  the  clavicular  line,  below  by  the 
third  costal  line,  internally  by  the  sternal  line,  and  externally  by 
the  anterior  axillary  line.  The  anatomic  structures  l.ving  withiji 
the  liuiits  of  the  infraclavicular  regions  diifer  upon  the  two  sides 
(if  tlie  tiiorax.  The  hfl  infrdclaviruhtr  n'tjioii  overlies  tiie  upper 
lobe  of  the  left  lung;  and,  adjacent  to  the  left  sternal  border,  a 
portion  of  the  left  auricle  and  the  left  piihiioiiary  arterv',  a«  well  as 
a  portion  of  the  left  lironehus.  The  ritjht  infrodnvirular  ntjion 
contains  within  its  limits  the  greater  portion  of  the  upper  lobe  of 
the  right  buig,  with  the  termination  of  the  rifrlit  bron(-lius.  mu]  tlie 
right  pulmonary  artery. 

The  rtifntnttdtif  rfffion  li<*s  iinmrdiati'ly  below  tlie  infraclavicular 
region,  upon  either  sith^  of  the  thorax,  limiti'd  jjIiovc  by  the  third 
cfistal  line,  below  by  the  sixth  costal  line,  internally  by  the  sternal 
line,  and  externally  by  the  anterior  nxillai-y  line. 

As  in  the  case  of  the  iotraelavieidar  rt*gions,  so  also  in  the  nuim- 
mary  regions  the  structures  which  are  contained  within  the  liinits 
of  these  region.s  vary  widely  upon  the  two  sides  of  the  thorax.  The 
ieft  mamnmrti  rrtjiun  contains  a  portion  of  bnlh  lobes  (jf  the  left 
lung,  as  well  as  the  greater  portion  of  the  heart  and  perieardiinii. 
the  latter  partially  oveilappeil  by  the  anterior  bonb'r  of  the  lift 
luiig.  The  riijht  nmmniarif  vftjion  contains  a  portion  of  the  right 
auricle  and  right  ventricle,  purtially  ovcrlnpped  by  the  anterior 
border  of  the  right  buig,  whifli  occupies  the  major  portion  of  this 
region.  The  right  lobe  of  the  liver,  clothed  by  the  diaphrjigni,  as- 
cends in  this  region  as  high  a>:  the  upper  Imrdi'r  of  I  he  tifth  rib  in 
the  midclavicular  line. 

Hhe  kijpofhotuh'tiK  ngtun  lirs  innucdiatcly  bi-low  llir  iiiamniar> 
region,  upf>n  either  siib*  of  tli<^  thorax,  between  the  sixth  rost<il  line, 
the  anterior  axillary  line,  and  the  ilownward  and  ontward  citiitinii- 
ation  of  the  sternal  line  ahmg  the  line  of  tln'  costal  .irrh.  Tin-  eon 
tents  of  the  regions  vnry  npon  the  two  sides  of  the  tlionix. 

The  Iffi  hifporlwudriac  rrtjioti  contains  the  complementary  sinus 
into  which  the  lower  border  of  the  left  lung  descemls  during  inspi- 
ration, the  cardiac  end  of  the  stojuach,  th('  diaphriigiii.  and  the  ti|' 
of  the  left  lobe  of  the  liver.  Th*^  rifjht  In/ptH  lif>Uflri<if  nt/iuu,  in 
ition  to  the  lower  bor»b>r  <>(  tin-  right  lung,  etadains  within  its 
ts  the  right  lobe  of  the  liver,  euvcred  by  tlie  <liapiiragiii, 

axillnrjf  region  oeeupiis  the  superior  porliftn  lA  (lie  biternl 
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asppt't  of  tlic  thorax,  limited  siijM*riurly  hy  tlie  apex  of  tlio  axilla,  iii- 
feriorly  by  tlie  sixth  costal  line,  anteriorly  by  the  anterior  axillary 
line,  and  posteriorly  by  the  posterior  axillary  line.  This  region 
npon  both  sides  of  the  thorax  contains  only  pulmonary  tissue,  hence 
upon  percussion  it  yields  a  frankly  resonant  note. 

The  infraaxillanj  region,  lying  immediately  below  the  axillary 
region  upon  the  lateral  aspect  of  the  thorax,  is  bounded  by  the  ante- 
rior and  posterior  axillary  lines,  the  sixth  costal  line,  and  the  down- 
ward prolongation  of  the  sternal  line  along  the  eostal  arch. 

The  left  infraaxiUanj  region  contains  the  lower  portion  of  the 
left  lung,  the  lower  border  of  which  reaches  the  eighth  rib  in  the 
niidaxillary  line.  Tlie  spaee  also  contains  the  diaphragm,  and  be- 
low this  muscle  a  portion  of  the  stomach  and  the  spleen.  The  rifjht 
iufnutriUarit  region  contains,  in  addition  to  the  rijfht  lung:  and  the 
diaphragm,  a  porlioii  <d*  the  right  lube  of  the  liver. 

The  suprasaiimhr  region  o%'erlies  the  supraspinous  fossa  of  the 
scapula  upon  the  posterior  wall  of  tlie  tluu-ax,  and  is  limited  below 
by  the  sca|>ular  siiiiial  line.  The  only  htrurture  within  this  region 
is  the  pulmonary  apex  upon  I'itlier  side  i)f  lln>  lh<trax. 

Tin?  .svdpnlar  rnjiau,  overly ingr  the  inrraspimms  fossa  of  the 
sejtfnila,  is  limited  superiorly  hy  Ww  scapular  spinal  line  and  in- 
feriorly  by  (he  infraseapular  liiie.  This  re^riou  upon  either  side 
id*  the  thorax  euntains  the  posti'rior  volnuiiiious  portions  of  the 
lujJK!<,  iuehiilin^r  a  jun'tion  uf  britli  upper  and  htwer  lobes. 

The  infrttscapttiifr  r<</i(iii  u|ii)ii  eitlier  sid*.'  of  I  he  (Iiurax  is  limited 
KUprriorly  hy  Hn'  infraseapnlar  line,  iuleriorly  Ity  the  twelfth  dor- 
Hul  line,  aiul  externally  hy  the  posterior  axillary  line.  The  an- 
atomic Mtrucliires  within  the  iiiiiits  u\  tliis  rrjrioii  vary  njion  the 
(wcj  hides  of  tlie  thorax. 

T!u'  left  itifniscafjiflttr  nt/ioa  o\cr]ies  the  \u\\vr  lube  of  the  left 
Iwii^,  itH  inferior  njarjiiu  reaehiny:  the  tenth  rib  in  the  scapular 
line.  Tliis  region  also  euntains  tlie  ihoraeie  aoi'ta  in  ihe  lower  por- 
tion ul"  its  conrst',  ami  below  tlie  diaphrajini  a  purtii>n  of  the  left 
kidney  juid  of  tlie  spIei'U.  The  ritjhl  ittfrnjiriijmfar  nijiatt  c(Mitains, 
in  aildilion  1o  the  lower  lobe  of  the  rijrht  Inntr.  a  in»r1iuti  uf  the 
riwbt  lohc  of  the  liver,  and  of  the  right  kidney. 

The  ittti  rHrdfndffr  riffian  occupies  tlie  interval  upon  either  side 
ut  Ihc  Ihurjtx  belwccn  the  scapular  line  and  the  midspiual  line, 
litnilcd  inferiorly  liv  the  infraseapuhir  line.  The  strnclnres  eon- 
(ained  in  Ihe  two  regions  are  ditTerent  upon  the  two  sides  of  the 
Ihorux. 

Thf  trfl  tM^fi'ScMpH/*"-  fffllon,  in  addition  to  tin-  left  luufr.  eon- 


*  * 
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laiiis  a  iKirtiou  of  liie  k'ft  brouchus;  and,  near  tlie  luidspinal  Hue, 
the  desccntliiig  Ihoraeic  aorta,  the  esopliayiis,  and  the  tiiomeii!  duet. 
The  right  hiierseapular  region  overlies  the  right  hing  and  right 
bronchus  in  a  portion  of  its  course.  The  trachea  extends  downward 
in  front  of  the  bodies  of  the  thoracic  vertebrai  from  its  junction 
with  the  larynx  opposite  the  sixth  cervical  vertebra  to  the  fourth 
doi^al  vertebra,  where  it  bifurcates  to  form  the  l>roiicht,  Tlie 
tracheobronchial  glands  are  eluHtered  about  tlie  angb*s  formrd  by 
the  !>i furcation. 
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Object  and  Technic.  In  thf  >.iniiy  nmi  nnalysis  of  tHsease  of 
thi'  M'sjitiiiloi-v  ii.|m;;ihs,  i I isnrrt It h I  IS  i'lii | ilov «'(l  to  (letcniiine  the 
(•rMidilinii  of  i\\,'  snrliU'*'  nl'  llir  1li«ir;i\.  various  uiiilattM'al  and  hi- 
I;({**ra1  varial  ions  t'rniH  tlii'  n<>nh;il  »'niit"ur  aiul  si/r  of  tlie  thorax, 
tlir  prrsi'iuM'  u['  IihmI  )i)<iniiH<tii'<'s  aiiil  (lr|)rt>ssi4»is,  the  L'liaracM^^r 
aiitl  f'ri'<|iii'ii('y  o!'  ||(<<  rrs|niah>ry  iiKivciitciils  dl'  the  llmfax,  thn 
rrhilivc  anti  al»s(»iiih'  «li'i,'riT  nf  rxpaiisioit  nf  tin-  t\v<i  sith'S,  the 
|ii'rs«*)i('«'  of  Inral  ahinirinal  |nils;il  imis  n[Mtit  Ihi*  siirrurc  iil"  the 
ihorax,  and   in  JliKiroscoiiic  slmly  of  lhi>  ihnrat-ii'   viscera. 

l>ui-iii;r  ins|Krli.ni  nl'  ihr  lliitrav  ihr  iIoIIiiult  simnKl  In'  removed 
to  ill!"  waisl.  ;is  a  lull  ant|  <lin'i'l  <'X|iosi(r''  of  the  ehest  is  essential 
t(i  a  iii-o]u'r  rxaininatinii  liy  all  llu*  ini'lhiuls  rniphjyed  in  physieal 
(lia^imsis.  Diiiinii:  tlie  j-outiin'  exaitiifiatiMU  llie  erect  iiostniv,  with 
III*'  paticnl  seah'if  nr  standiii^r,  is  iH-i!tVraltlr.  During'  llie  inspection 
nl'  tlu'  1ln)rax.  as  in  all  jiliysical  rxaininatiiins.  llif  attiliide  nf  the 
j»atien1  shoiilil  h<'  uatitral  aiul  nnenn>traiiie(l.  In  the  routine  iii- 
sfMM'tidn  ol  (lie  frniit  of  IIm'  Ihipiax  ihr  arms  sinndil  lium:  naturally 
at  till-  siilcs.  Dni-iii^^  insjx'rtion  of  the  laleral  rr'rinns  of  the  thorax 
the  )ian<ts  shoi*l«l  he  i'his|HMl  Ix'hinil  flie  lieail,  allowing;  a  free  ox- 
prtsiirr  of  Ihr  axillary  and  infraaxillary  tNjrions.  In  rxaniinin^'  u 
palirnt  in  llie  rwri  |nistini",  liic  oxaiiiint'r  shonhl  virw  the  ehest 
from  tlir  front,  frcari  (lie  siilrs,  ami  from  hehiiid  the  patient.  Finally, 
he  sIkmiM  assmiii'  a  position  above  th*'  patii-rtt  ami  to<»k  downvvai'it 
ovi-r  tlic  sli<rnhlers  of  the  patient.  In  the  event  thai  it  is  not-rssary 
to  examine  a  patii-nt  in  tin'  n-enmhcnt  ]utstnr(*,  the  thorax  should  he 
TUspeeted  from  hi-Inu\  the  examiner  assninintr  a  position  near  the 
fci^t  of  the  patiriil,  as  ni'Il  as  from  ahovr.  the  examiner  standinpj 
rirar  Ihe  Inad  of  the  patient,  with  the  imtii'Ut  in  hUeh  i^osture  as  to 
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rtUow  ti  free  exposure  of  the  lateral  ami  anterior  regions  of  the 
thorax.  Moreover,  in  sneti  event,  tlie  patient  must  be  turned  a 
sufficient  number  of  times  during  the  examination  to  insure  the 
inspection  of  all  portions  of  Ihe  tliurax.  The  element  of  position  of 
the  patient  is  one  of  the  most  import^int  factors  which  enter  intii 
physical  examination,  as  a  faulty  or  eonstraincd  attitude  upon  the 
part  of  the  patient  is  a  fruitful  source  of  erroueouK  conelusionfi 
upon  the  part  of  the  examiner. 

During  the  examination  of  the  patient  In  the  creet  posture  Hhv 
light  sliould,  in  the  first  instance,  fall  dii^'ctiy  upon  tlie  area  under 
examination,  the  source  of  illumination  preferably  pa.ssiiipf  over  tlu 
left  shoulder  of  the  examiner.  After  liavinjr  iuspeeted  the  tlmrax 
by  direct  ilhiminatron,  the  same  prueedurc  simuM  be  nbserved  with 
the  patient  exposed  to  obli<pie  illumiuatiou.  The  latter  juetliod 
of  examination  will  ofteu  reveal  a  pateb  of  (lefiri<Mjt  expansion  se 
sliprht  as  to  have  escaped  de{rction  durinj;  the  examination  by  direct 
light.  The  preferable  souree  nf  ilbnnination  in  all  i-ases  is  (]i\y 
li^fht.  as  artifieial  illuminalioi],  aside  from  alterinjr  the  appearaiiec 
of  any  pifrmentatinn  tliat  may  be  pn'scnl  nprui  the  siirfaet*  of  tltr 
thorax,  is  apt  to  ]irodNee  shadows  which  may  result  in  crr<jiie(Mis 
eonclnsions. 

THE  CHEST  WALL 

Inspection  of  tlie  cfiest  wall  is  apt  to  n  vral  e^liln^'^'^  in  tbc  r«vn 
dition  of  the  skin,  alterations  in  the  subcutamdus  tissues  and  mus 
culature,  ehanjres  in  tlie  suprrfitial  vess^'ls  o\'  tlu'  ihnrax,  cliaiij;*'.'- 
in  the  mammary  i^'and,  nr  abiiorujalities  of  the  ribs  and  intercoslal 
spaces. 

The  skin  of  the  thorax  in  health  'a  snuKitli  and  jrhissy  and  is 
lubricated  with  an  ad«^quate  anidiint  of  sebaerous  ruatcriiil.  Th< 
skin  of  the  adult  male  thorax  is  frrqiienlly  cintlied  with  a  variabb 
amount  nf  liair,  wiiieli  is  apt  to  obscure  the  I  rue  stati'  of  the  skin 
and  which  may  heeonir  a  source  of  erior  in  tiie  apf>lT<"atiou  of  tbi 
various  maneuvers  wbich  ari'  employed  in  tlu'  physical  i^Xiiioiual  ion 
of  the  thorax. 

The  color  of  the  skin  varies  liornialiy  ui  diir-M'rtit  iudividuaU 
Aside  from  this  normal  variation  in  pi^rmenlatiou,  n-rtain  iliseiises 
which  are  not  directly  referabb*  to  tlie  respiratory  (tr^jaus  product 
more  or  less  characteristic  jii^niicnlation  id'  the  skin,  untEjUly  Addi 
son's  disease,  svfihilis,  chronic  jiujlarial  intoNicati<tn,  hepatic  dis 
ordei'S,  and  followinr;  herpes  zoster;  when-as  chlorosis  and  iierni 
ciou.s  anemia  lend  a  ^'recuish  or  lemon- vrllow  liid  to  the  skin  of  tin 
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ihorax  as  iiidewl  to  that  of  the  eutire  Ixxly.  lu  arthritis  of  long 
standing  the  thoracic  integumeut  is  sliiny  auil  fntiueutly  covered 
with  the  piistul*^  of  acne.  In  the  eaehe3da  of  malignant  disease  it 
is  thinneil  and  presents  a  yellow,  straw-eolored  tint;  while  in  ad- 
vanced chronic  phthisis  the  skin  of  the  thorax  is  dr>'.  with  general 
pallor,  and  with  liere  and  there  irregidar,  yellowish  spots  of  pityria- 
sis versicolor  from  which  it  is  easy  to  detach  a  thin  layer  of  epi- 
dermis. The  skin  of  tiie  thorax  is  suhjeet  to  the  eruptions  of  the 
acute,  exanthema  tons  levers;  and  the  skin  of  this  region  not  iufre- 
(liieutly  presents  sears,  the  result  of  trauma  or  of  syphilis. 

OccasiouMliy  the  examiner  will  encounter  silverj'  striae,  analaj^us 
lo  the  striic  divelopinjr  upon  the  ahdomcn  during  pregnancy  in 
patients  whv  have  sufferitl  Inuu  thoracic  distention  during  early 
life  and  adoU*see!ice.  The  striic  are  oitiiiiarily  situated  niM>n  the 
posterior  and  infi-rim*  |Hirtions  of  the  ihorux  and  pursue  a  course 
parallel  with  the  intercostal  spaces.  They  are  ol»served  in  the 
train  of  extensive  lohar  pneumonia,  serotihrinous  pleurisy  with 
effusion,  chronic  ulcerative  phthisis,  and  i>neumMthorax.  In  these 
pathologic  states  of  the  tlu>raeic  viscera  the  stria*  develop  upon 
the  side  oppiwite  the  diseasi-  prt>cess  which  cripples  the  eorre- 
sjwnding  lung  and  Icails  to  vicaricMis  distention  of  the  opposite  lung 
as  a  conse<iuciiCi'  oi  the  conipetisiitory  emphysema  which  ilevclops. 
ttilhert,  Troisier,  and  Meiiclrier  explain  their  i^nHluetion  as  the 
result  of  rupture  of  tlie  elastic  tihers  iif  tl>e  deept'r  portions  of  the 
thoracic  intc«:umeiit  along  the  cotirse  \*(  the  intereivstal  spaces,  a 
rupture  which  is  espeeially  likel\  t*»  nceur  in  this  elass  of  |>atients 
on  account  of  the  innismd  elasticilx  and  resilience  of  the  thoraeie 
cage  at  this  time  of  life. 

The  condition  of  the  su(n'uttmt{tHs  liaxiits  and  musculature  of 
the  thorax  is  intluenced  by  the  state  of  ircueral  nutrition  of  the 
patient,  and  varies  as  lids  is  gi>od.  moth-ratclN  good,  or  poor.  The 
extensive  atrophy  o(  tliese  tissues  \\\  elironic  ulecralive  phthisis 
prew'tils  a  striking  ennrr;i*»t  with  tin*  prominence  of  the  rihs  in  this 
dis**ase.  while  a  similar  wastioi!  ol"  these  tissues  wmy  U-  ?he  result 
of  chn>nic  pn*NMnv  frem  a  pleuial  eiVtision  of  prk'li>tiir.>d  tluration. 

The  .s-Mprr/lVi'fii  vrtus  o(  the  tlou*aeie  wall,  seatvely  visible  in  the 
normal  suhjtvt.  hect»m«'  ehL'o«-ge*l  and  iiotuous  vnIjco  ititrathoraeic 
lesions  interfere  with  the  venous  retinu  lo  the  n^hl  lu'urt  Thus, 
♦»ntf»'nrement  of  the  xuperlleial  veins  of  i|,r  ilnoax  iv  Hii:(»itn'aut  of 
e*>mpr.'ssi«in  of  the  lar^e  uitnUhoniei,  NniooN  Innik-^  Im  n\t\\i- 
astinnl  tumor,  nortic  aneur>sni,  or  e\ee>.siN,.U  hv  pe»  Un»|»|yu.o  |,o:irt. 
Similarlv.   distention   of    tlic    v'"'-^   '*^'"^    ''^•'   1*'^^««    ''ej!>on    ,.r   the 
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thorax,  eouimiiuiiiatiLiy:  with  similarly  disteiKk'd  veins  over  tin 
abdomen,  and  not  iufreqiicutly  associatt*d  with  the  caput  medusff 
is  indieativc  of  stasis  in  tlie  distribution  of  the  portal  vein  anc 
inferior  vena  cava. 

The  mammary  gland,  an  imperfectly  developed  and  nidimentar: 
structure  in  the  male  subject,  in  the  preHem-e  of  pulmonary  tuber 
culosis  in  this  sex  has  occasionally  been  observed  to  undergo  ai 
extensive  hypertrophy.  In  other  instances  hypertrophy  of  thi 
gland  in  the  male  sex  is  congenital  and  devoid  of  diagnostic  signiti 
eance.  In  the  latter  event  the  glandular  hypertrophy  is  common  I; 
bilateral.  In  the  female  subject,  on  the  contrary,  hypertropliy  o 
llie  matnniary  gland  is  a  normal  accompaniment  of  pn'gnain*y  an( 
lactation,  and  enlarg**nieiit  of  the  gland  n\so  attends  malignant  dis 
ease. 

Kdrma  td*  tlie  thoraeie  uali  may  be  encountered  in  a  general  or  , 
bical  ftjrm.  (jeuHral  edema  td'  the  chest  wall  attends  general  an 
asarca.  Moderate  e<lema  of  the  thoracic  wall,  limited  lo  one  si<le  o 
the  thorax,  is  ahuost  invariably  indicative  of  suppurutive  iliseas 
within  the  thoi'acie  cavity.  When  it  develops  in  the  course  id"  sew, 
fibrinous  pleurisy  with  effusion,  it  is  suggestive  of  a  pundent  alter 
ation  of  an  effusion  which  has  beeu  serofibrinous.  When  emjjyem. 
is  rapidly  extending  and  ru[)ture  tbrough  the  thoracic  wall  is  ini 
minent,  there  commonly  develops  a  Inr'ali/.ed,  eflematous  promi 
nence,  usually  with  moderate  iliseoloration  (d*  Ihe  integiimeni 
cmptjema  nfCfssifufi.K.  Wlieji  this  is  loeatefl  upon  the  b'ft  side  o 
the  tiiorax,  in  close  proximity  to  the  heart,  the  eiinlraeli<jns  of  tli 
heart  are  apt  to  provoke  systolic  pulsation  of  tin*  contained  pui-ii 
lent  material,  with  the  consequent  production  of  a  eonrlition  o 
puisaling  empyema. 

The  intercostal  spacin  are  norttmlly  slightly  depressed,  contrast 

ing  with   the  adjacent   ribs.     In   the   presence  nf   wiisling  of  th 

subcutaneous  tissu**s  and   inti-rcostal  ninseulature  as  the  result  o 

the  emaciation  of  chronic  pitlmojiary  tuberculosis,  <liabetes  mellituf 

or  paralysis  of  the  intercostal  muscles,  the  normal  (h-prcssirui  of  th 

intercostal  spaces  is  accentuated,  rendering  the  ribs  undidy  i>rom 

nent.     On  the  other   hand,   in   the   jinsmcc   rjf  exteriHivc  jileuri 

effusion  and  in  pneumothorax  the  intercostal  spaces  u]Kni  the  al 

feeted  side  occupy  the  same  pUinc  as  tln'ir  eorrcspondiitg  ribs,  i 

'd  contrast  In  I  tie  noniud  deprt'sslon  ol'  Ihese  s[>aces  uf»on  tb 

^ite  side  of  the  1b<trax.    Aehiiil  hulging  (»f  the  inlerc«tstal  space 

:  rarely  cncfiunlcicd.  save  in  «*mpycnui  of  extensive  duratiiit 

ribs,  not  clearly  perceptible  upon  inspection  in  the  nornui 
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.subject  save  iii  the  lower  axillary  and  irifraaxillary  regions,  in  tlir 
prcsfiipp  nf  diroiiie  wasting  disease  bt^come  coiispifMions  landmarks 
upon  tlie  surface  of  the  thorax.  In  rieketii,  moreover,  tliere  is 
permanent  deformity  at  liie  junetion  of  the  ril»s  and  costal  carti- 
\nRvs,  eonstitiitin^  ihe  nwhitic  rosanj  of  this  disease. 

The  course  pursued  by  the  rilis  is  supsestive  of  certain  diseases 
of  the  respinitory  ortjans.  In  the  ahir  thorax  of  chronic  ulcerative 
phthisis  llic  ribs  pass  sharply  downward  from  tbi-  vertebral  column, 
beudiu^^  shfirply  upward  to  meet  the  sternum,  resulting  in  a  very 
Hcutc  subeitslal  aiit;le.  Iii  I  lie  barrel  ebest  of  hypertrophic  emphy- 
seniii,  on  the  i-ontrary.  the  ribs  pass  horizontally  forward  from  the 
vritebrai  I'olumu  with  the  c'oirsei|Ui'ut  produetion  of  a  very  obtuse 
sulu'itslal  iMi^rh'.  hi  rit'kets.  uiurrovi'r,  the  ribs  are  compressed 
hit*'i-jilly.  with  ronse<pieut  ditninuticu  iu  the  lateral  diameter  of  the 
thiinix;  and  in  tin'  pijrcou  breast  the  ribs  are  niarki'dly  eompr*^sed 
auteriftr  to  tbeir  anodes.  residtiii«r  iu  the  keel  breast  of  advanced 
rickets. 

The  i'osffd  ntrtiltif/t s.  nuvmnWy  ebistie  niid  mobile,  with  advane- 
iu^;  M*je  becunie  pi(>*rressively  less  resilii'iit  tlirou;rb  iidvaueiujr  eal- 
I'ilieation.  limiting:  Ihf  freidoiit  of  exi-ursiori  of  the  thorax  duriu<r 
respinrl  ion. 

THE  SIZE  AND  SHAPE  OF  THE  THORAX 

Tin'  si/.r  and  sloipr  itf  the  llmriis  vary  ^neatly  iit  the  uitnual  sub- 
jeel,  ioiil  are  reiniirl<;ibl_>  |terverieil  fuiin  the  jinrniai  state  in  a 
uifiribrr  of  diseii.^es  <d"  (lir  respiratory  f»r;:jnis.  as  well  as  in  certain 
((iseases  of  other  (iri<:ii).  anti  not  infre«|Ueutly  as  the  result  of  oecu- 
pjilicin.  I'ersnns  \\\ut  haliilually  [uirsiie  stivminus  «ieru|>iilions  i>re- 
^efit  a  iri'fieralJy  over-ilevebiped  llinrax,  ulu'r<>as  <*arpeMters  and  cob- 
hitrs  are  apt  1o  exhibit  the  fufiiiel-i'liest.  Similarly,  ihi'  thorax  ol' 
l|^^■  person  f\\iii\>ii'i]  in  clerieal  wurk  is  apt  to  present  an  elev;ilion  of 
ll(p  rj^lil  NJi'inlder.  uliieli  is  <|nlte  normal  in  flils  inslaiire.  ]\lore- 
ovr,  ni  eertain  diseases,  nttlably  in  riekels,  hyperh-ophic  enipby- 
•wriia.  MHfl  elironie  ulrerallve  phthisis,  the  (borax  beeonies  pmna 
u»'lii\\  )}s'd  HI  ilet'orniily,  and  a  dia'j'nosis  is  frequently  sn^iresled 
dUMMK  a  eaMial  inspection  by  the  charaeteristic  f'onfijrnral  i<ni  of 
lUi'  Mioia* 

THE  NORMAL  THORAX 

'ilth  MHhmM  MMfdilh-aliiiiis  lo  which  the  normal  thorax  is  subjeet 
unU   UUt^    b*»   t«'"oun(/.."i    ill'''-'-   <'Xt"lisivc    clinical   exijeririiec.      Es- 
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sentially,  the  size  and  slmpe  of  the  thorax  aro  j^'overniHl  hy  tho  de- 
gree of  iutrathoraeic  contents,  and  in  the  normal  subjeet  the  thorax 
present-s  quite  a  varietl  pieture  in  different  eases. 

Two  general  types  of  normal  thorax  may  bf  diHtinfJTuished : 
namely,  the  inttpiratory  tijpe  of  thorax  of  the  phynically  robust  sub- 
ject; and  the  expiratorif  itjpr  of  thorax  of  the  subjeet  of  moderate 
physieal  developmout.  In  the  latter  the  thorax  is  rather  shallow 
witli  miulerale  aiiteropifsterior  flattening  in  the  infraclavieular  and 
oiammary  rejriona,  slijjhtly  elongated,  and  presents  a  rallicr  acuff 
subcostal  an^rlt';  whereas  in  the  former  the  ebest  is  ib^op.  (lie  anttTtt- 
posterior  diameter  of  the  thoraeic  eavity  ap|>roa(diint;  but   not  a(- 


Vm     l.^.     N<iiMial    iliiita>    nil    i<|ir>nk) 

tainin^  to  tbr  dinieustoJis  u\   tiic  liiliral  <iiiiiiH'lrt-.  iind   \\'\\\\  i|uil< 
an  obtuse  subcostal  an^de. 

In  the  normal  .subject  ibc  slioutdci^  usually  (icciip.v  1  lir  same  Icvrl 
though  moderate  dropping'  of  niic  shoulder  Is  not  iid'reqiicnt.  Tin 
claTicles  are  not  unduly  proniiiicnt  ;  but  modiijilc  (]i'|U'css'n>ji  td"  tb< 
supraelavieular  and  infraclav  iculur  lassie  is  not  iiiciuiipatibli 
with  pertVcl  pliysicil  well  bciujj.  'I'be  luo  halves  nl"  fbe  llmrin 
are  seldom  perfectly  s\  nuuel  n'cfd.  as  Ihr  ri;.dil  side  is  usiiaUy  iiiru'i 
fully  developed  than  is  the  lel't  si<le  owini^'  to  the  {jfrali'i'  i-mpin; 
ment  of  the  rij;ld  nrm  in  rl^dit  bniidcd  individuals. 
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nhstntftioii  tif  the  upper  respiratory  passagr«i  hy  hypertropliu'd 
tcvrisils  or  aiN'Uoid  veffotatinns.  in  cliildiviij  while  deviations  from 
lhi>  normal  edntoiir  of  the  thorax  in  the  adult,  on  the  contrary,  an' 
caDsod  hy,  and  arc  swumhwy  to,  patlmlojjio  chaiipps  in  the  thoracic 
viscera,  such  as  4'cillupsc  ur  fibroid  retraetion  of  a  lung,  excessive 
inflation  of  the  lungs  by  hypertrophic  cmphysoma,  the  presence  of 
aiM.'ni'ysm  of  liic  thoracic  aorta,  excessive  cardiac  hypertrophy,  or 
the  th'vi'lopHieiit  of  an  intrathoracic  neoplasm.  From  these  con- 
Ntderaiifins,  it  follows  that  deformity  of  the  thorax  may  be  bilateral, 
uiiilalcnil.  or  local,  depending  upon  the  nature  of  the  underlying 
«'1ioh>j/ie  I'netors. 


Bilateral  Deformities 

The  Emphysematous  Thorax  (Barrel-cheat). — In  hypertrnphie 
I'ltipliysrina  lln'  lliorax  presents  <*liaracteristic  deviations  from  the 
normal  roiidnir.  (■iiii.stiliiting  the  harrel-chest  of  this  disease.  The 
thnrax  is  iriiTcasi-il  in  alt  ul'  its  iliameters,  but  ]rarlienlarly  in  the 
anl*'rnpns1»'rlitr  dinuit*1rr,  whieli  in  marked  contrast  to  the  normal 
llirtrax,  cNcrtds  llic  Iniiisvi-rse  diameter.  The  thorax  is  thick  and 
r<'lal.iv<'ly  shiirl,  nnd  is  loijiiilained  in  a  position  of  distention  which 
(•xrecds  Ihiit  whirh  iinrfUtdly  ohtain.s  at  the  eoniplctiou  of  full  in- 
spiratifin.  Tin*  thorax  upon  t-rtfss  section  is  almost  circular,  with 
flit*  injixiiiiiini  d<'M-n.|.  uX  cnhirLiriiKiil  eorrcsjumdin^  tn  the  level  of 
I  lie  eriitrnl  piiiol  id'  ihi-  slrntiun. 

The  tlionix  pirsi-nls  llir  «:ri'iitcsi   ileirr f  dislenhuii  in  the  np- 

prr  and  <'p'nlf;il  pnrtiims.  Ini'  tin'  Ti';tst>ii  tliiit  the  chronic  catarrhal 
inttarnnialiitfi  of  ihr  snodh-r  hronrliitdrs  thrnu^rjinirt  the  voluminous 
iiasrs  ]0'('s<'ids  ;)n  nhshifl*'  la  IIm-  fne  ingress  of  the  inspired  air 
fo  Oicsi-  pnrliims  id'  llic  lunjrs.  whmijs  the  ii|iit*es  nnd  anterior  bor- 
ders of  tlif  hnij^'s  cxpaiMl  (*iinip<'!is;i1(»rily.  h'or  tlu'  same  reason,  the 
excursion  <>f  (In-  diii|iliriii.'ni  din'toir  itspiration  is  limited,  throwing 
an  inentiMd  tuirdrn  njmn  thr  nppi-r  intrrrosia!  nmseies  and  the  ac- 
cessory ninsf'Ies  of  n'spiration,  ;ill  (d"  uhich  tends  to  aeeenluate  the 
discre[iiniey  hclwecn  the  cxpansirm  nf  I  lie  np)U'r  and  towi'r  Judves 
nf  the  tttorax.  llmvevi-r,  owiri*^  to  llie  aeipiircd  riffidity  of  the 
costal  ejirtilafres  iti  the  ('niphy.srmatnus  thorax,  there  is  little  ex- 
pansion of  Ihr  chest  :  lint  Ju  etunpensHtion  for  Miis  (h'ticieney  on  the 
part  of  Ihe  iiuritiidly  ri'siiii'iit  costal  enrlilagcs.  tlie  Miornx  during 
respiralioii  ris<*s  ;jtid  falls  m  luitssr. 

The  rihs  in  the  upper  half  of  the  tlnirux  pass  almost  hori/ontally 
forward  from  the  vcrtehral  column  to  meet  the  sternum,  while  the 
normal  ohli([ui1y  rd'  the  lower  rihs  is  likewise  diminished,  resulting 
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in  a  very  obtuse  costal  mif^U^,  aiul  a  eoiTespondiiig  increase  in  the 
outlet  of  the  thorHX.  (h\*iii«f  to  (he  horizontal  fonrsw?  of  the  ribs 
and  the  general  distojition  of  lh<?  tlifirax,  the  inti'reostal  spaces  are 


Fig.    17.  —  I%m|ihystttiic   clicst,      t  Fmiu    view.) 


abnormally  widi',  aiiil  jn'i-iiliarly  litiid  sirul  iinyicUlinjr  upon  palpa- 
tion. Not  idfrctpii'iiHy  there  is  visihlr  r**trai'ti<ni  oT  the  lower 
intercostal  spaces  duriiifj;  itispiratiuu. 


62 


PHYSlCAli   DIAGNOSIS 


As  a  rulo,  the  stcniuiu  occupies  the  same  pltiue  as  the  cofita' 
cartilages,  wilhout  notit^eable  bulging  or  recession,  though  th< 
bone  is  not  infrequently  bent  slightly  at  the  junction  of  the  manu- 


Fig,    18. — Eiiipliyseniic    chesl.      (Laleral    vkw.) 


brium  ami  i^'laditihis,  rt'SuHiiirj  in  an  unduly  prumijiciit  anL''ulii> 
Ludoviei. 

The  scfipulip  are  clnsely  appliml  to  llie  lutck  of  the  bony  tliorax 
Tho  normal  dorsal  curve  nf  tlif  vertnhi'al  cnliinm  is  ai-cfutuatcd 


marBcnox  or 
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siimitating  kyphosis  tn  the  extmne  ease.  Tbe  eUrides  are  el 
vated,  and  the  neck  is  short  and  thick^  often  vith  eonspieooi 
engorgement  of  the  cervical  reins.  The  stemomastoids  are  n 
duh'  prominent  and  the  head  ia  sli^htlj  thrown  backward  in  tl 
effort  to  bring  the  accesiorj  MUBeles  of  rei»piratioD  into  plav. 

The  condition  of  the  supraelavieolar  and  infraclavicular  foa 
is  variable.  Fre<juentlT  these  spaces  have  disappeared  and  tl 
integament  occupies  the  level  of  the  clavicle  or  even  presents 
local  bulging. 

Kyphosis  acquired  daring  laborioas  occupations  or  developir 
as  the  result  of  dorsal  caries  may  be  mistaken  for  the  barrel-che 
of  emphysema,  aa  may  alao  thoracic  distention  due  to  malignai 
disease  of  the  thoracic  viscera,  or  thoracic  deformity  due  to  e 
tensive  pleural  effusion  or  to  enlargement  of  the  liver  or  of  tl 
spleen. 

The  Phthisical  Thorax  (Alar,  Pterygoid,  or  Paralytic  Thorax 
— The  phthisit*al  thorax  i>r«*'.«"iiis  u  rjjark«*(l  roiitrast  to  tlip  pt 
pliysematons  chest.    In  the  phthisical  thorax  tli**  aiit*'rop<isteri« 


Fit     19— Cf^ 


..ir..iis    ih..ra« 


diameter  is  greatly  diminished,  a?nl  tlit*  iliorax  is  l.mjr  ami  (la 
presenting  a  pietiir**  uf  oxtn-nie  e?iui<«iatinii.  owiii^  hirL'"*ly  1 
wasting  *>f  the  peetoral  and  deltoid  iinivoles,  The  ehivirlps  stan 
out  prominently,  in  strikiii«:  rfnitcasi  to  the  «l<'*'p  rei'ossion  of  ll 
supraelavii^ular  and  iiifra«'lavii'nlar  tnssji*  iilmvi'  and  he!ii\^-  tl 
liones. 

The  inner  hord^rs  of  llif  srafHjhi-  stand  (nit  H])on  I  lie  posterii 
acic  wall  likf^  wiiirrs.  lii-iic*-  lin"  muai-  "alar  lliniiix"  whirli 
lently  applied  t<>  this  type  of  llioi"a«-i<-  iK'forrnity.     The  ^vitli 
seapnlrt'    fiijoy    ;iri    a1ni<»ini;d    niolnlily    u]>nn    tin-    poslerir 
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llinratic  wait,  owinjjj  to  atroiihy  of  t!ie  investing  musculature. 
The  sliouMrrs,  whieh  seldom  occupy  the  same  level.  Hre  iiidined 
forward,  wliile  llie  head  haliitually  droops  anteriorly. 

Tlie  rihs  pursue  a  very  ohli*pie  course  downward  from  the 
vrrtebrid  eoluiim  ami  bend  sharply  upward  in  front  of  their 
aiigU's  to  ni(M"t  I  lie  striMnmi.  produeing  a  very  acute  subcostal 
aiiK'"'.  Tlif  intcn'ostal  spaces  arc  wide;  and  the  intercostal  muscles 
are  wasti'd,  yicldiiiir  readily  lo  palpation  witli  tin-  tiujj;er-tips.  The 
fbinuJiti'd.  Iliil   tJMtnix  is  Nnrrinnnitcd  f>y  a  lonjii;.  tapering  neck  rii 


(•"•tt    -•"  —I 'In  hi  Ml  a  I  l1t<ii.(X, 


wlli<'ll    IIm'  ^1r|  ||l^?llil^1  nid    ITHlScIrs  Jllld    Hli"   IjU'VIIX   vlJlfld    (till    jH'iHui- 

iicril  ly, 

Tlir  pill  hisical  fhoijiN  in  ils  I'nll  d<'Vf'lnp)ii<'iil  is  one  (if  (li(<  sijifiis 
of  chronic  nli'rralivt'  jrlilbisJs.  In  its  partially  cvolvi'd  rorm  it  is 
rntMHiiitiM't'il  in  inaiiitinn  and  in  subjcrls  with  a  predis[>ositJon  to 
phthisis. 

The  Rachitic  Thorax.  Advanced  rickets  is  accompanied  by  a 
charac1rristi<*  dcltirmify  u{  the  Ihorax,     In  tliis  type  of  tlioracic 
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deformity  the  anteroixjsterior  tliamoter  is  increased,  while  tli 
lateral  diameter  is  diminished  as  the  result  of  irmseiilar  uelioi 
iiporj  the  ahnormally  yieldintr  ribs,  eaushior  the  sternum  to  ju 
fttrward  and  lo  assume  an  unduly  prominent  position.     A  ero» 


J'*ig,    21. —  Phlhisiiai    ihorax.      lAntfrinr    virn 


seetktn  '>f  th'-  I'arliiliv  chest  slii>\vs  a  niarkrd  ijirrtMsc  in  th 
antcropo.sterinr  dtanu'lL-r  uitli  an  actual  dcrrrasc  in  ihc  Wnm 
verse  diameter  of  the  thorax. 
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At  the  junction  of  the  ribs  wilh  their  eostal  cartilages  t 
rachitie  thorax  presents  a  series  of  nodular  swellings,  due  to  ( 
largement  of  the  osteocartilaginous  junctional  tissues,  the  racki 
rosary.    As  a  result  of  the  lateral  compression  of  the  thorax,  t 


I'm.    ^'J.— I'liUiisiial     iliorax.       (Lateral    view. J 

costal  angle  is  abnormally  acute.     Not  uncommonly   ilie  low- 
ribs  flare  outward  anteriorly.     The  rachitic  thorax  is  attend- 
by  various  types  of  spinal  curvature,  as  kyphosis,  lordosis, 
scoliosis. 
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The  rachitic  chest  is  not  significant  of  any  disease  nf  the  res 
piratory  organs;  but  the  compressed  thorax  is  luvt  sufficient!; 
capacious  for  the  lungs  to  properly  expand  and  to  attain  thei 


Fig.    21 — I'hililsical    iliorax.      (Fosicrior    view.) 

full  developmeut,  and  hence  this  type  of  thoracic  deformity  pre 
disposes  to  disease  of  thy  ur«;aiis  of  respiration. 

Harrison's  Sulcus, — Ilarrisorrs  sulcus  is  a  <rrnove  or  dcprcssioi 
extending  downward  and  outward  upon  either  side  of  the  thoras 
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from  llie  enstt'nriu  t-artilage  tounrd  the  ijifraaxilliiry  regions. 
It  is  often  a  sigu  of  early  ricketw;  it  almost  iiivariitbly  accompanies 
the  rachitic  thorax;  and  it  is  also  caused  in  early  life  by  obstructive 
lesions  of  the  upper  air  jmssaijes,  in  which  event  it  is  to  be  at- 
tributed Jo  the  external  atiiinsphortc  pressure  compressing  the  soft 
ribs  whicli  nre  not  supported  by  full  inflation  of  tlie  lungs.  The 
deformity  is  jiartieularly  eomnmn  in  the  negro  nice. 

The  Pigeon-Breast.  (Keel-Breaat:  Pectus  Carinatum). — In 
this  type  of  tlioraeic  deformity  the  ribs  are  compressed  and 
straightened  in  front  of  their  angles,  causing  the  sternum  to  jut 
forward  and  to  become  unduly  prominent.  Upon  cross  section 
the  thorax  is  roughly  triaiigidar.  The  anterior  portion  of  the 
thoracic  cavity  is  encroached  \ip<»n  by  the  incurvation  of  the  ribs, 


l>\i.        '1    -     t    in-.       „.   It 


wliih:  fh<'  ipuslrrlnr  ]iorrinii  of  fli«'  r;ivi(y  is  eomprusatorily 
\  iiluiiiiiinus.  !  hirrisnii 's  siibiis  is  frri|iii-Hl  l\  presi'Ml  upon  l!ic 
tfileral  rei^itnis  of  Hm'  H(<>riix. 

Tlir  |iit:i'<*n  itreasf  ihtuin  iimsl  t're(|nr(itly  in  eases  of  a«ivan<'ed 
ri<"k-ets:  hu(  il  u»ay  ;tlsn  bf  pniduced  by  Ibe  paroxysius  of  pertus- 
sis or  by  gr<'atly  hyp<'riroj)Jiicd  itmsils  ihtrinii  i'ar!_\   life. 

The  Funnel-Cheat.-  In  this  lype  ni"  ihoriieir  defnrniily  the 
b<\vei'  mil  (»l"  llie  sUriuun  is  dtpiessed,  I  he  boHow  nr  di'pi'i'ssiojt 
oecasiofially  fNltiMliiij:  as  high  as  the  third  rib.  The  rutinel-ehest 
is  in  tlie  vast  majority  of  instauees  a  cnugenilal  didnrmitv;  it 
Itas  lieeri  noted  in  e(uuieetion  with  advanced  rickets;  and  it 
oeeasioiially  develnps  as  the  i^'sull  of  an  oeeupation  whieh  re- 
f(uires  llo'  application  of  an  instrument  c(»nstautly  against  the 
lower  portion  of  the  slernum  as  in  the  ease  of  the  robbler  or  the 
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ter.     The  fumu'l-rhcst  is  iint  cssciitiaHy  a  a'lgn  of 
isea.se;  but,  by  decreasing  tlic  capacity  of  the  tliorax, 
5s  to  disease  of  the  bronchopulmonary  system. 
jrmity  of  the  Spine. — Kyphosis,  iordojiis,  and  scolio 
as  part  and  parcel  of  the  thoracic  doformities  alt 


l-'JK.    2(]. — KyjOiosis    (lilt-    ii>    vertebral    canes. 


i.     Lateral  deviafion  of  I  lie  s]nno  is  iiolcd  in  the  p 
;e  pleural  effnsinns,  ('\t*'iisi\e  i-iii]iyi'iii;i.  ami  in  the  ]> 


n 
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of  intrathoracic  neoplasm.    lu  vertebral  caries  kyphosis  is  a  fre- 
quent findiDg. 

Unilateral  Deformities 

Unilateral  Enlargement.— Enlargement  or  bulging  of  one  side 
of  the  thorax  is  caused  by  an  increase  in  the  size  of  the  visceral 
content  of  the  corresponding  side,  or  by  tlic  presence  nf  abnormal 
material,  which  may  be  air,  gas,  scrum,  pus,  or  blood.  The  en- 
hirgement  may  be  significant  of  compensatory  emphysema  of  one 
entire  lung,  arising  as  the  result  of  vicarious  distention  of  the 
lung  to  compensate  for  crippling  of  the  opposite  lung  by  cavita- 
tion, compression,  or  fibrosis,  in  which  event  the  retraction  of  the 
diseased  side  of  tin'  thorax  adds  materially  to  the  apparent  bulging 
of  the  emphysematous  side.  The  presence  of  air  or  gas  in  the 
pleural  cavity  in  open  or  closed  pneumothorax  produces  uui- 
Intcral  bulging  of  varying  degree.  The  compression  of  the  lung 
ill  these  eases  also  results  in  compensatory  emphysema  of  the 
opposite  lung;  but  the  latter  docs  not  attain  such  a  degree  as  to 
etjualize  the  enlargement  of  the  two  sides  of  the  thorax.  Exten- 
sive pleural  elTusion,  lieinotliorax,  empyema,  and  hydrothorax 
cause  similar  disproportion  l)etween  the  two  halves  of  the  thorax; 
and  in  these  eases,  in  which  the  enlargement  is  due  to  the  presence 
of  Huid,  the  bulging  is  most  pronounced  in  the  lower  portion  of 
the  thorax;  the  costal  angle  is  rendered  more  obtuse;  and  the 
intercostal  spaces  occupy  an  equal  plane  witli  the  ribs  or  show 
slight  bulging. 

In  unilateral  enlargement  of  the  thorax  the  eireumference  and 
anteroposterior  diameter  of  the  affected  side  are  increased,  and 
tlie  intercftstal  spaces  iire  wider  than  normal.  The  shoulder  upon 
ibc  alTeeted  side  is  slightly  elevated,  and  the  vertebral  column 
deviates  toward  llic  side  of  the  bulging. 

Unilateral  Diminution. — Diminution  of  the  size  of  one-half  of 
the  thorax  is  indicative  of  a  corresponding  diminution  in  the  size 
of  the  intrathoracic  contents  upon  the  affected  side.  Chronic 
pulmonary  tuberculosis  of  tlie  corresponding  king  is  the  most 
prolific  cause  of  (his  defuruiity.  In  ot!»or  instances  it  is  due  to 
bronchial  obst ruction  with  subsequent  collapse  of  an  extensive 
portion  of  the  liuig.  Fibrosis  of  the  lung  in  the  course  of  chronic 
interstitial  pnciunonia,  fdiroid  phthisis,  and  pulmonary  syjihilis 
results  in  unilateral  retraction  or  flattening  of  one  side  of  the 
thorax.  A  further  causative  factor  in  the  prndncticui  of  this 
type  of  thoracic  deformity  is  the  traction  of  adhesions  w^hieh  bind 
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the  visceral  to  the  parietal  pleura,  or  total  obliteration  of  tl 
potential  pleural  cavity,  the  result  of  chronic  adhesive  pleuris 

All  of  these  conditions  are  attended  by  compensatory  emphysen 
of  the  opposite  lung:,  thus  aecentuatinj?  the  disproportion  betwec 
the  two  sides  of  the  thorax.  In  this  deformity  the  eircumferen* 
of  the  affected  side  is  diminished,  as  is  the  anteroposterior  d 
ameter;  whereas  the  transverse  diameter  is  increased.  In  easi 
due  to  chronic  pulmonary  tuberculosis,  the  retraction  is  mo 
marked  upon  the  upper  half  of  the  thorax;  whereas  in  cases  d 
pendent  upon  chronic  adhesive  pleurisy  the  deformity  is  mo 
noticeable  over  the  lower  thoracic  region. 

In  addition  to  the  diminution  in  the  size  of  the  affected  sid 
the  corresponding  shoulder  droops,  and  the  vertebral  colun 
deviates,  with  its  concavity  directed  toward  the  retracted  sid 
This  curvature  of  the  spine  is  apt  to  prove  a  source  of  error  ; 
the  casual  examination  of  cases  presenting  minor  degrees  of  ur 
lateral  retraction,  as  lateral  .spinal  curvature  from  other  caus' 
may  simulate  unilateral  diminution  of  the  thorax  in  its  absenc 
The  intercostal  spaces  upon  the  retracted  side  of  the  thorax  ai 
narrowed;  and,  in  cases  of  extreme  retraction,  the  ribs  may  act 
ally  overlap  in  the  lower  thoracic  region. 

Local  Deformities 

Local  deformity  of  the  thorax  may  have  reference  to  chang 
in  the  organs  of  respiration  or  to  alterations  in  the  circulate! 
system.  Those  which  are  referable  to  the  former  possess  a  vai 
able  significance,  depending  upon  the  location  upon  the  thorac 
surface  in  which  they  occur  and  upon  their  general  physical  cha 
acteristics. 

Local  Prominence. — Upon  the  anterior  or  lateral  thoracic  we 
a  local  prominence  is  indicative  of  a  localized  scrolibrinous  pleu 
isy;  a  large  neoplasm  of  the  mediastinal  structures,  lung,  or  che 
wall;  or  of  a  large  pulmonary  cavity  which  is  filled  with  thii 
A  local  prnminenco  which  is  associated  with  edema  or  discolor 
tiou  of  the  integiiraent  of  the  tlionix  signifies  empyema  necc 
sitatis.  Earely  cnngenital  diaphragmatic  hernia  is  rcsponsib 
for  local  prominence  of  the  chest  wall.  I'ndue  prominence  of  tl 
sternum,  when  not  caused  by  aneurysm  of  the  aortic  arch,  is  fi 
quently  due  to  malignant  disease  of  the  mediastinal  glands.  Loc 
prominence  of  the  left  hypochondriac  reginu  points  to  splen 
enlargement,  while  a  similar  enlargement  over  the  right  hyp 
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choiidnac  region  is  indicative  of  hepatic  enlargement  or  of  a  low 
ri^ht-sidcd  i>]eural  effusion. 

Upon  the  posterior  thorax  a  loeal  prominence  in  the  median 
VmCf  overlying  the  vertebral  column,  accompanies  vertebral  ca- 
ries and  spina  hifida ;  while  upon  either  side  of  the  median  line 
in  the  paralytic  thorax  the  inner  borders  of  the  alar  seapula> 
stjjiid  out  prominently, 

Local  Retraction. — I'ndiie  depression  nf  jhe  supraelavieidar 
and  itifraelavieular  regions,  witii  niiduly  prominent  clavicles, 
points  in  tlie  first  instance  to  ai>ieal  ]iulnifinary  tnherculosis, 
and  secondarily  to  fibrosis  of  the  luiii];:  ur  to  traction  by  pleural 
adhesions.  Local  retractions  upon  the  anterior  tlioraeic  wall, 
adjacent  lo  the  lateral  ^ternal  borders,  frcf|uently  indicate  pul- 
monary excavation  due  to  chronic  nicerative  phthisis  or  to 
hi-niK'hiectasis;  M'hilc  a  circumscrilied  area  of  tlat tciiinjjj  or  of 
moderate  di'prcssion  upon  the  jHistf'rinr  Mall  of  the  thorax  ae- 
coinpanics  pulmonary  abscess.  Local  I'ctrarlion  over  the  lower 
portion  of  the  sferniini  constitutes  the  rssmtial  fcatMrc  id'  the 
funncl-chcst.  wJicrcas  upon  Iho  lateral  ualls  of  tlo^  thorax  Harri- 
son's sulcus  is  t'r<H|U<'ritly  ni>ted  in  ra<'hiti<*  patients.  As  a  jjnneral 
rule,  local  I'di-actions  in  the  lower  anterior  and  Ia1«'ral  thoracic 
regions  are  tjje  rcsuH  ol'  (raelion  by  pleuiiil  adlhsions. 

Movements  of  the  Thorax 

A  study  <d"  liie  luo\eal^]lt^  nl'  llie  Ihni'av  in  lu'allh  and  in  dis- 
ease ei»nsiitntcs  an  important  part  of  e\ery  pliyNii-ai  cxannnatioti. 
These  niovcnients  arc  Jnllnenccd  by  llic  iiile.  i-Jiythm.  and  the 
lypr'  cd"  res()i!at ion  obtainintr  in  a  irivciL  euse;  and  Ihr  ttioNcnients 
are  inllurnei'd  add  iiioditicd  by  iHsease  arisliu:  wiHiin  tlie  ihorax 
or  in  oilier  iNnMions  of  the  bndy.  <Hiserva1ion  id"  I  he  tlmraeii- 
luobilify  reveals  tlie  deforce  <d"  ex|)ansinii  t»f  \\u'  tluiraw  as  well 
as  thi'  dia|>lira[inuitic  phcntHaenou  of  I/it1rn  I'iiially.  eir<'iiin- 
scrilicfl  moV)ility  of  the  tlnnax  is  noted  in  llie  I'm  ni  el'  iiuniiid  ami 
ahnornial  pulsations. 

Respiratory  Movements  of  the  Thorax,  'i'he  fis(iirai«o  \  move- 
ineuls  ftf  the  Ihorax  eomprise  an  liispiralory  excursion  an<l  an 
expiratory  recession.  I  he  latter  bcine:  fnllowcd  i>y  a  ^lijuld  pause 
duriiiii  utiich  the  thorax  is  in  a  state  of  repose.  The  inspiratory 
nioveiio'iit  is  an  active  pmccss,  nliidi  is  initiated  fUid  exiM-ulcd 
by  muscular  lOJitraction :  whereas  the  exiiiratory  i-ecession  is  a 
passive  movement,  the  thtn'meie  walls  receding:  upon  tlie  cessation 
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of  the  muscular  action.    Of  the  two  phases,  the  expiratory  rec€ 
sion  is  of  longer  duration  than  is  the  inspiratory  excursion. 

The  freqnencij  of  the  respiratory  movements  of  the  thorax 
health  varies  with  the  age  and  sex  of  the  subject.    In  the  norm 
adult   the    frequency    is   fourteen;*  to    eighteen    respirations    p' 
minute.    In  the  newly  born,  on  the  contrary,  the  respiratory  ra 


V'lg.    27. — niiisir;ttinK    the    iiiovciiitnt>i    of    the    iliai-lirjjiin   and    ihuraiic    :iii(J    abdoinit 
wall*.  a>  well  a*   the   change   in   jiositton   of  the    nurathoi.'ioic  atnJ   itiliiialuloiinhial   vtsce 
during   respiriition    of   the  atifJonnnal   tyjic.      Tl»r   mnvt-mcnrs   air    frmn    ilie   buliii    lines 
ex|»iiation  lo  the  brukcti  lines  on  insi'iration.     tlottcDgtr,  after  Ha<-5v.> 


is  approxiitiaiely  forty-Four  to  llic  miuntf.  vvliile  at  five  years  i 
age  it  averap:<\s  twenty-six  rospiralions  jier  iiumite.  The  rnspir 
tory  rate  in  itie  feuifiic  sul>JL'ct  is  noniiiiiiy  sliu:hny  in  t-xcess  * 
that  whicli  obtains  in  tin-  iiialr. 

The  character  of  the  respiratory  itiuvruvents  of  llie  tliorax  al 
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that  there  is  little  or  no  noticeable  epigastric  bulging  during  in- 
spiration. 

In  the  adult  male  subject,  on  the  contrary,  the  respiration  is  of 
the  costoabdominal  type,  in  which  the  maximum  expansion  is  noted 
over  the  lower  thorax  and  the  upper  abdomen.  The  diaphragm 
is  a  prime  factor  in  the  execution  of  this  type  of  respiration,  and 
by  virtue  of  its  descent  during  inspiration,  this  phase  of  the  res- 
piratory cycle  is  marked  by  excursion  of  the  lower  thoracic  walls 
and  epigastric  bulging,  while  the  costal  angle  becomes  more  ob- 
tuse. At  the  same  time  the  sternum  is  elevated ;  the  ribs  assume  a 
more  horizontal  position;  and  there  is  an  increase  in  both  the 
anteroposterior  and  the  transverse  diameters  of  the  thorax. 

Yet  while  these  distinct  types  of  normal  respiration  obtain  in 
the  two  sexes,  an  exaggeration  of  either  the  costal  or  the  costo- 
abdominal type,  or  the  substitution  of  the  one  for  the  other,  is 
abnormal;  and  such  alteration  possesses  definite  diagnostic  signifi- 
cance. Thus,  exaggeration  of  the  costal  type  of  respiration  in  the 
female  subject  or  the  presence  of  this  type  in  the  male  is  indicative 
of  immobilization  of  the  diaphragm  by  subphrenic  pressure  or  of 
paralysis  of  this  important  muscle.  Excessive  subphrenic  pressure, 
preventing  the  descent  of  the  muscle  during  inspiration  may  be  due 
to  ascites,  large  abdominal  tumor,  tympanites,  or  peritonitis. 

Similarly,  accentuation  of  the  costoabdominal  type  of  respiration 
in  the  male  or  its  presence  in  the  female  subject  points  to  prema- 
ture calcification  of  the  costal  cartilages  or  scleroderma,  destroying 
the  normal  elasticity  of  the  upper  thorax;  or  it  may  signify  inhibi- 
tion of  thoracic  excursion  due  to  the  pain  of  an  acutely  inflamed 
pleura,  of  pleurodynia,  or  of  a  recent  fracture  of  a  rib.  Such  a 
reversal  of  the  normal  type  of  respiration  is  also  noted  in  the  pres- 
ence of  extensive  disease  of  the  thoracic  viscera,  notably  in  massive 
pneumonia,  bilateral  pleurisy  with  effusion,  pulmonary  tubercu- 
losis, or  pulmonary  neoplasm. 

The  Diaphragmatic  Phenomenon  (Litten's  Sign). — At  the  com- 
pletion of  expiration  the  upper  surface  of  the  diaphragm  is  in 
apposition  with  the  lateral  walls  of  the  thoracic  cavity  from  the 
seventh  to  the  tenth  ribs.  During  inspiration  the  diaphragm, 
which  at  the  completion  of  expiration  is  in  close  apposition  with 
the  chest  wall  in  its  lower  portion,  becomes  separated  from  the 
thoracic  parietes  gradually  and  progressively  in  its  descent.  The 
gradual  separation  of  the  two  apposed  surfaces  during  inspiration 
causes  a  slight  undulation  or  "shadow"  to  pass  downward  upon 
the  lateral  thoracic  walls  from  the  seventh  to  the  tenth  ribs  when 
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ike  pfttient  J8  exposed  to  oblique  illuminatiQn.  Dtirmg  expira- 
tUm,  M  the  diaphragrm  in  its  ascent  again  adapts  itself  to  the 
ii0«t  wall,  there  is  an  ascending  undulation  in  the  same  area. 
trAiSll,  however,  is  not  as  readily  perceptible  as  is  the  descending 
"ifcldow'*  which  occurs  during  inspiration. 

Tf>  elicit  Litten's  sign  the  patient  is  placed  in  the  dorsal  posture 
fri^h  the  head  comfortably  elevated,  and  with  the  hands  clasoed 
flhove  the  head,  with  the  feet  directed  toward  the  saurce  of  illu 
nnin»tioji,  preferably  an  open  window,  the  light  from  which 
^h<"M}ld  Pall  obliquely  upon  the  side  under  observation.  The 
ffXftminfr  assumes  a  position  near  the  feet  of  the  patient,  with  his 
b«ck  t/>ward  the  source  of  illumination;  whereupon  in  a  normal 
fhorax  the  undulation  is  p»'rceived  to  descend  for  the  space  of  two 
irrch<*«  f>T  more  during  inspiration  and,  undo^  favorable  circum- 
Hinnff"^,  to  flscfnd  to  an  equal  d»'ffr*>(:'  during  expiration. 

K^fltrictiou  f*f.  or  abolition  of  the  "shadow"  points  to  an  ab- 
normal f'Onditioii  within  tb<*  tliorax  or  iibdnmcn  which  interferes 
wdh  the  Tren  fxfiirsiori  of  tlj<'  diaplu-airiii  or  to  paralysis  of  this 
rrni»;*'J<'.  f'*  '*•(•  lliorjjx  it  iii;i\'  sitriiify  jMiciiiiu^thorax,  pneumonia 
ftl»'U rf«y  with  ^fTiisioFi,  iidtH'stons  b«'tuv«>n  llic  visceral  and  parietal 
[jb'urn.  Ityii^Ttrophie  rmpliyseiiuj.  inlrallioraeic  neoplasm  or  puJ. 
iiioioirv  fulMTiMilosis.  iriterlVTiri^'  witIj  I  In-  proper  inflation  of  the 
lurigN  In  Mo'  alidomm  abolition  '4'  ihr  undulation  may  be  indie- 
alive  of  iMcreiiscd  Mfbphii'iiic  prrssurc  from  ]ic]>fitic  or  splenic 
etilargefnenf ,  miiIi|iIii  »'iim>  .ilisecss,  ascites,  or  large  abdominal  tumor. 
rritholofiic  RcRpirivtory  Variations,  In  the  presence  of  disease 
of  (he  I  Imiorir  \  isr»'(n  ,nn\  in  tii.iiiy  nisliiHiv^s  of  disease  of  distant 
|i(oIm«ii>^  uf  ihr  ImhIiIv  rcnooiii \ ,  ;is  wrll  ,(<>  in  numerous  constifu- 
hiiiinl  (tfVt'i  ( lulls,  iIk'  I  ("sim  lit  iiK(  |«ri'v<*nis  (ypieal  variations  from 
I  lie  teooinl  ili\iliiii  /Mill  \  \  \\r  Tlo'  |ire(li»?)iiii<ni I  elumge  may  be 
oil  inn  ♦ii^t'  HI  n  diinmiilnoi  lo  Mir  rrcijin'iiey  oi-  ilepth  of  rcspira- 
iiMit,  lo  H  iiuiv  1  Miisisi  III  ,1  iinJoiitrjiiioTi  of  oiii'  or  flie  other  pliase 

i>r   llie    1  eviMiiiloi  ^     i\  I  Ic        lit    iillier    lti.>l.iiiers    llo'    I'espinition    bc- 

eoMirs  «iti'idiiloiiv  -trill!  Mil-.,  nf  H  jisniiiiu's  ih(>  meningeal  or 
i 'bc\  lie  SfuKis  l\|n  1m  \.|  nlli-r  iiisiiHiees  llie  respiration  l>e- 
eoiucH  sn  Itibkoed  <i».  lo  lie  d isi  nivinislietl  iis  \lv  spiieii  or  or!li<>pnea. 
which  ma>  ov  mn>  Uoi  be  nii>>iii|erl  l>\  e\;iiu<sjs. 

RMpiil  RtmptrKtion  (Polypnra)  "Simple  nier'e;i'<e  in  llie  rate  of 
the  rovpirafoiN  iuo\emenl'»  o|  \\\v  ihoi;»\  k  observcti  a*  a  result 
tifrtotue  phxMcal  elY»Mt.  dmuin  uieiilal  and  eniod.oial  cxeiiemeut. 
«nd  n»M  ihrveipiontU  iv  «nduee«l  b\  Hie  eon>eiou>uess  on  the  part 
of  the  ^Mt»col   of  I  he  eviiioin.'it  i»»o,   \\iilie\U   powessiiig  untoward 


INSPKCTIO\    OF    RKSlflRATOKY    ORGANS  71 

significance.  Fchrile  ino\Tiji<*iit  is  att<^ndpd  hy  polypnea,  as  an 
certain  forms  of  cerebral  disease  and  hysteria.  Pulmonary  lesions 
which  decrease  the  air  space  of  the  lungs  as  do  the  consolidation! 
of  pneumonia  and  tuberculosis;  compression  of  the  lung  bj 
pneumothorax,  pleurisy  with  effusion,  or  mediastinal  tumor;  anc 
elevation  of  the  diaphragm  by  subphrenic  abscess,  ascites  or  a1) 
dominal  neoplasm;  all  result  in  acceleration  of  respiration.  Dur 
iug  imperfectly  compensated  valvular  hciirt  disease  the  respira 
tions  are  rapid;  and  during  the  course  of  diabetes  mellitus  anc 
uremia  elevation  of  the  respiratory  rate  of  varying  degree  h 
noted. 

Slow  Respiration  (Oligopnea).— Diminution  of  the  respiratory 
movements  of  the  thorax,  the  number  falling  below  fourteei 
respirations  in  Ibe  minute,  is  observed  in  states  of  collapse  anc 
in  the  coma  of  uremia  or  tliabetes.  Increased  intracranial  pres 
sure  from  turaor,  abscess,  hemorrhage,  or  meningitis  is  attendee 
by  an  abnormally  slow  respiratory  rate.  The  respiratory  move 
ments  are  also  diminislied  during  the  course  of  infectious  disease: 
which  are  associated  whh  mental  torpor.  In  these  statcsj  in  addi 
tion  to  the  diminution  in  the  fref|uency  of  the  respiratory  move 
ments,  the  rhylhni  of  the  respiration  is  usually  disturbed. 

Prolonged  Inspiration.— Inspiration  is  unduly  prolonged  ii 
tracheal  and  laryngcMl  ohst ruction  from  spasm,  compression 
new  growth,  or  foi'eitjn  IhmIv.  In  these  states  the  lower  inter 
costal  spaces  and  the  upper  abdomen  are  retracted  during  tlit 
violent  inspiratory  cfFort. 

Prolonged  Expiration.— The  expiratory  phase  of  the  respira 
tory  cycle  is  uiululy  prolougfMi  in  liyperti'ophie  emphysema  and  ii 
bronchial  asthma,  the  musek's  of  expiration  lieing  enlled  int< 
play  in  the  effort  to  expel  the  tid«l  air  from  the  lung,  substituting 
an  active  for  a  passive  process.  In  the  paroxysm  of  bronchia 
asthma,  in  addition  to  tlie  prolonsfation,  expiration  is  dotted  witl 
numerous  rales. 

Stertorous  Respiration  (Snoring  Breathing).— During-,'  the  conn 
(>(  uremia,  diabctt's.  and  aiin]>h\v:y  ivspiriilion  is  froipiently  at 
tended  by  stertor.  The  sarin'  ty|ie  nf  rfspiralion  is  frequently 
noted  in  cases  of  p.ilatiil  [Jiirrilysis.  Less  fre(|uently  stertorou; 
respiration  is  encountrrcd  in  I  he  preseiiee  of  hiri:''  postpharyiigea 
abscess,  with  extensive  adenoid  v*  L'ctatioirs  in  the  nasopharynx 
in  chronic  tonsillar  hypertro|tliy.  and  in  quinsy.  Aside  fron 
these  local  causes,  stertorous  respiration  is  frcfiuent  in  the  comi 
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the  patient  is  exposed  to  oblique  illumination.  During  expira- 
tion, as  the  diaphragm  in  its  ascent  again  adapts  itself  to  the 
chest  wall,  there  is  an  ascending  undulation  in  the  same  area, 

which,  liovvevor,  is  not  a-s  readily  perceptible  as  is  the  deseendlng 
"shadow"  which  occurs  during  inspiration. 

To  elicit  Litten's  sign  the  patient  is  placed  in  the  dorsal  posture 
with  the  head  eomfortahly  elevntcd,  iuid  with  the  hands  clasped 
above  the  head,  with  the  feet  directed  toward  the  source  of  illu- 
mination, preferably  an  open  window,  the  light  from  which 
should  fall  obliquely  upon  the  side  under  observation.  The 
examiner  assumes  a  position  near  the  feet  of  the  patient,  with  his 
back  toward  the  source  of  illumination:  whereupon  in  a  normal 
thorax  the  undulation  is  perceivc(i  to  dcscciul  for  the  space  of  two 
inches  or  more  during  inspiration  and,  under  favorable  eircum- 
stanees,  to  ascend  to  an  effual  degree  during  expiration. 

Restriction  of,  or  abolition  of  the  ** shadow"  points  to  an  ab- 
normal condition  within  the  fhorax  uv  aluhuncn  which  interferes 
with  the  free  cxeursioii  oi  the  diaphragm  or  to  paralysis  of  this 
muscle.  In  the  thorax  it  may  signify  ])neumothorax,  pneumonia, 
pleurisy  with  effusion.  adlicsit>us  between  the  vi.sceral  and  parietal 
pleura,  liypcrtrojihic  em|>liyseiiia.  inlrathoracic  neoplasm  or  pul- 
monary tuberculosis,  iiif erfcring  witli  the  proper  inflation  of  the 
lungs.  In  the  abdomen  Hbolitinn  of  the  undulation  may  be  indic- 
ative of  inereasfd  siib[)lir*>nic  jvressure  from  licpatie  or  splenic 
enlargenicnr.  suhiihrciiic  absi^ss.  ascites,  or  large  abdominal  tumor. 

Pathologic  Respiratory  Variations,  -  In  the  presence  of  disease 
of  the  thnrcicii'  visttia  ;ind  in  iiuuiy  instimces  of  disease  of  distatif 
jKHtions  (d"  the  limlily  crioHniiy,  ;js  wvW  ;is  in  numerous  constitu- 
tional nlTrct iitiis.  111!'  rrspirntinh  pn"scnt>  ty|>ical  variations  frmi. 
the  nf-rmai  rhythm  iind  l}pc.     Tin'  priMhiminnnt  change  may  i  ' 
an  inf-rcasc  or  a  diniimitio?]  in  the  rri'tiucncy  or  depth  of  respirh 
lion.  i>r  it  tnny  cousist  in  ;i  iiinlnngatitMi  of  one  or  the  other  i>]i;i 
of  the  respiratory  cycle.     In  oilier  iusttinci's  the  respiration   ' 
conies    slridulous.    .strrtrrous.    or    it    mssuiiics    the    meningeiil 
Cheync-Stokes  tyjtr.      In  yrt   oilier  instaures  the  respiratioo   ' 
conu's  so  labori'd  ;is  (<»  Kr  ilisiiuLMiislKMl  as  d\spnea  or  ortliop' 
\\lii<'li  niny  or  may  imi  in'  attrnd^d  b>  ryaiiosis. 

Bapid  Respiration  (Polypnea).     Simple  increase  in  the  ri<' 
the  n-spiratory  nnM.-m-'iiis  «a   ihr  flmrax   is  observed  as  a  t 
of  active  i)Ji\sit*al  i-llorf,  duriiiii  mriifal  and  emrjtional  excite; 
and  not  infrcfpu'ittly  is  indiir<il  by  i)ir  i-onseiousneso  b' 

of  the  patient    of  (In'  cvaniiiial  ion.   wilhout  poss 
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or  other  narcot 

ic  drug. 

Stridulous  ReBpiration  (Hissing  Breathing). — Stridulous  res- 
piration is  indicative  of  laryngeal  or  traelieal  obstruction  by 
infiltration,  compression,  new  growth,  or  foreign  body.  It  is 
produced  by  compression  of  these  structures  by  enlarged  glands, 
mediastinal  tumor  or  an  excessively  hypertrophied  heart.  Hiss- 
ing breathing  also  occurs  in  spasm  and  edema  of  the  glottis, 
which  is  apt  to  develop  in  the  course  of  syphilis  or  tuberculosis 
of  the  larynx,  during  diphtheria  and  acute  laryngitis,  or  as  a 
complication  of  one  of  the  acute  infectious  fevers.  Stridor  also 
accompanies  the  paroxysms  of  pertussis  and  the  attacks  of  laryn- 
gismus stridulus,  the  stri<lor  in  these  instances  being  more  pro- 
nounced during,  or  entirely  limited  to,  iuspii'ation.  The  stridor 
of  laryngeal  obstruction  is  as  a  rule  accompanied   by  aphonia. 

Cheyne -Stokes  Respiration. — In  this  type  of  respiration,  follow- 
ing a  p{'rii)d  nf  transifut  Mjniea,  the  respirations  become  progres- 


Fig.    29. — Chtyric-SloVes   rcspir.ilion. 

sively  d^'cper  until  a  ?iiaximuni  depth  is  attained,  whereupon  they 
gradually  beeonie  iiii^re  shalhiw  to  iinally  lerininate  in  another 
apneic  period.  T)u'  period  nf  ;»pn<Ni  lasls  from  ten  to  twelve 
seconds  as  a  rule,  and  during  this  time  tin-  patient  is  apt  to  be- 
come unconscious,  with  cyanusl.s,  NJowiiig  nt'  Ihe  pulse  rate,  and 
myosis.  Persisting  for  a  period  of  time  va ry iiig  froiii  a  ftnv  hours 
to  several  months,  Ibis  lype  of  respiration  is  of  grave  ]irognostic 
significance.  It  is  fre<juen11y  a  sign  of  im)iriidtng  dissolution. 
Associated  particularly  with  cerebrospinal  meiiingiti.s,  cerebral 
tumor,  and  apoplexy,  I'ln'vue-Stokcs  respiration  is  also  frequently 
noted  during  the  coma  of  ur<'mia  and  diabet<*s,  and  more  rarelj" 
Avith  arteriosclerosis  and  chronic  valvular  lu-arl  disease,  and  very 
rarely  indeed  it  develops  duriiiLr  the  course  of  typhoid  fever  and 
loluir  pneumonia. 

Blot's  Respiration  (Meningeal  Breathing) .—In  this  type  of 
pathologic  respiration  there  are  periodic  interruptions  in  the 
respiratory  serjuenee,   during  which   tlie  jiaticnt  is  apneic.     The 
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periods  of  apnea  vary  in  duration  and  rt^'cur  at  irregular  inter- 
vals. The  periods  of  apnea  lack  the  definite  regularity  which  is 
noted  in  Cheyne-Stokes  respiration.  In  addition,  there  is  marked 
irregularity  in  the  depth  and  rhythm  of  the  individual  respira- 
tions. 

Occurring  most  frequently  durinjaj  the  course  of  meningeal 
inflammation,  Biot's  respiration  is  also  observed  oecasiunally  in 
eerehral  hemorrhage  and  tumor,  and  during  the  periods  of  somno- 
lence of  acute  infectious  fevers. 

Dyspnea 

Dyspnea,  difficult  or  labored  breathing,  is  recognized  clinically 
by  the  increased  frequency  of  the  thoracic  excursions  and  by  the 
participation  of  the  accessory  muscles  of  respiration  in  the  move- 
ments. Dyspnea  may  be  present  in  varying  grades,  ranging  from 
a  slight  increase  in  the  frequency  of  the  respirations  to  extreme 
difficulty  accompanied  by  blueness  of  the  lips  and  fnigor-tjps 
(cyanosis). 

Dyspnea  may  be  entirely  limited  to  inspiration,  as  when  the 
air  passages  are  obstructed  by  a  foreign  body,  or  it  may  be 
expiratory  as  is  the  case  in  hypertrophic  emphysema  and  bron- 
chial asthma,  T'sually  there  is  present  a  combination  rif  inspira- 
tor}^ and  expiralory  dyspnea. 

DyuSpnea  may  arise  as  a  result  of  deficient  aeration  of  tlif  bbtod 
content  of  the  lungs  arising  as  a  result  of  an  obstruction  to  tli'* 
free  ingress  of  air  to  the  lungs,  the  causes  of  which  are  jmbM'd 
varied.  The  ohstnielion  may  reside  in  hypertrophy  of  thp  tur- 
binates or  in  adenoid  vegetations  in  liie  nasopharynx,  rrtr<» 
pharyngeal  abscr.ss,  or  excessive  tonsillar  h>'pertrfiiihy.  Th'' 
obstruction  may  reside  in  the  larynx  in  the  form  of  eib'ina  of  tlf 
glottis,  spasm  of  tfip  rima  glottidis,  cicatricial  stenosis  ffini 
syphilitic  laryii^nlis.  or  from  lodgment  of  a  foreign  borjy  in  iliis 
portion  of  the  air  passages.  Inspiratory  dyspnea  may  also  be 
caused  by  partial  stenosis  of  the  trachea,  occurring  as  a  s.-quiTieo 
of  cicatrif'ial  slfnosi.'?  of  the  tube  of  intratracheal  origin,  or  fn.m 
compression  of  llie  trachea  from  without  by  an  enlarged  thyroid 
gland,  a  mediastiiml  tumor,  or  aneurysm  of  the  aorta.  Similarly, 
inspiratory  dyspnea  may  arise  from  obstmction  of  a  principal 
bronchus  by  cicatrix,  pleural  adhesions,  or  foreign  liodifs. 

In  all  of  these  states  the  interference  witJi  respiration 
spiratory.  as  recoguiKcd  by  the  prolongation  of  th*-  ih'«f>ir 
phase  of  the  respiratory  cycle.    Inspiration  is  prolon^r^d  ut 
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frt-qiiciilly  wilh  the  dcvciupmejit  of  an  audible  stridor,  wiiereas 
expiraliou  is  hrief  and  is  attended  by  little  movement  of  the 
tlioracif  walls. 

Dyspnea  involving  principally  expiration  is  noted  in  subjects 
of  hyiKTtrnphie  cniphysoma  and  duriti},'  the  paroxysm  of  bron- 
ehial  astbiiui.  In  these  diseases  following  upon  a  fairly  rapid 
inspiralioti,  there  siuhmmmIs  an  iiminly  prolonged  expiratory  phase 
durinii:  uliieh  the  inspired  air  is  ejectetj  tardily  and  with  obvious 
effort  upon  the  part  of  the  subject  id'  the  disease.  In  brouehial 
asthma  the  expiratory  phase  is  dotted  with  n\imerous  piping 
sibilant  and  snoring',  -som)rons  rales. 

When  the  pidtntuiary  aheidi  are  filh'd  with  the  eousolidations 
of  pneumonia  or  phthisis,  and  when  tiie  lung  is  compressed  by  a 
large  pleural  efTusiun  or  mediustinal  tunn)r,  dyspnea  develops  as 
a  ri'sult  of  an  aelual  iJiniinnlion  of  the  aerating  surface  of  the 
lung  in  wlueh  the  cirenluling  blnud  is  exposoil  to  the  aetion  of 
the  aerial  etuitent  of  (he  lungs.  A  simibir  slate  obtains  in  the 
prt\sienee  of  extrusive  otTusinu  iiiiu  ilio  prrit<mt*uni  or  in  the  pres- 
ence of  a  large  inl  raalidofuiiial  (nmor  or  iniirked  tympanites, 
conditions  in  which  Jin*  diji]ibrairin  is  ilisphu'ed  upward,  partially 
inuiudiili/.iuir  the  lhor;ix. 

l>ys]uica  alsn  iIfvi'lM|*s  in  llu-  prc-*i"n<'c  t  t"  rxtreme  weakness  of 
the  nuiscles  concerned  in  the  resjiiratory  i'\eursion  of  the  thorax 
oi'  Willi  paresis  of  tlie>e  muscles.  A  somewhat  luialogons  state 
obtains  whin  the  thoracic  cXfiU'sions  arc  \  olunt.irily  inhibiled  as 
a  result  of  llic  p;iin  iiiridcnt  fn  ati  acute  lihrinous  pli«iirisy  or  a 
I'niciurcil  rib 

thw  of  the  most  jtrndiut  i\  c  eaiises  nt'  dyspiicii  is  to  be  finiiul 
in  \ahular  hcjii't  discasi',  in  wbieh  ngurgUant  Ic>ions  t>f  the 
left  heart  prod\icc  passive  conircsiion  of  the  pnlin«>nary  cireii- 
lalion  A  similar  st;jie  is  imhi*  ed  b>  mechanical  congestion  of 
the  hmgs,  in  \\liich  ibe  jucssnrc  of  ne\>  growths  or  eidarged 
glands  npi>n  the  iM»huonar>  \cuis  retards  the  flow  o\'  blood  from 
the  lungs  10  the  heart  Tuder  ihesc  circtHiisinnee-s  dyspnea  is 
extreme,  amounting  to  orthopnea 

Acute  infectious  fcAcrs  associated  \\iih  lowmia  arc  productive 
of  d\spnea.  arising  from  the  action  i^(  circulatinir  toxins  upon 
ih^  r*'spirator>  centers  A  more  serious  dyspnc«c  siaio  follows 
upon  the  aetion  tipon  these  centers  \\(  the  toxins  \>i  uremia  and 
iiiabetes.  ns  evinced  b\  the  c\ccss|\t«  dvspnca  dt'sijinated  ns  the 
"air  hunger"  »»f  Ktissmaui. 

Trimarx   or  secondary  anemia,  associated  with  a  markrd  dind- 
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iiution  iu  tlio  lifiiio*rloljij)  tir  tixy^L'M-earrytnjr  eontuiit  of  the 
blood  occaslous  dysptiea,  which  may  amount  in  certain  cases  to 
orthopnea,  an  extreme  jjratle  of  dyspnea  in  which  the  subject  is 
able  to  breathe  orrly  in  the  erect  nr  sitting  posture. 

Cyanosis, — The  conditions  which  result  in  cyanosis  are  so 
closely  related  to  the  causes  of  dyspnea,  ami  the  two  conditions 
are  so  frequently  concomitant  sifrns  of  (lisease  of  the  thoracic 
viscera  that  the  significance  of  cyanosis  may  mc>st  logically  be 
dbcussed  in  this  connection.  The  dusky,  bluish  hue  of  the  integ- 
ument in  this  condition  is  due  to  defT<*ient  oxygenation  of  the 
blood,  to  which  is  frequently  ndiled  u  variable  degree  of  venous 
stasis. 

The  causes  of  cyanosis  wliich  are  referable  to  the  respiratory 
organs  may  have  their  site  at  any  pfiijit  from  the  upper  air  pass- 
ages to  the  remotest  ramifications  of  the  twouchioles.  Any  inter- 
ference with  the  free  ingress  of  ;iir  to  the  pulmonary  parenchyma. 
such  as  laryngeal  or  tracheal  stcimsis  from  inliltratiou,  pseudo- 
membrane,  new  growth,  compression,  or  foreign  body  results  in 
deficient  aeration  of  the  lihmd  c<uitcnt  of  the  lung  and  conse- 
r|uent  cyanosis,  ronditians  whieh  limit  tlie  aii-  sjijiee  of  the  lungx 
by  accumulation  within  the  infuruiilmla  or  coniin'cssifMi  of  the 
lung  from  without,  result  i?i  cyanosis,  Cyanosis  td*  varying  de- 
gree attends  extensive  c(uis(didati(nis  of  pneumonia  ami  tuber- 
culosis iu  the  late  stages,  as  well  as  edema  ot*  the  lunjis;  whereas, 
a  massive  pleural  effusinn,  in^rniitlKirax.  ]iiieuinotliorMX,  or  large 
mediastinal  tumor,  liy  L'(aii]irrssiou  und  inunobiliKatimi  of  the 
lung  leads  to  a  sitnilar  d('ranii<'rm'rit. 

The  principal  extrapulmoniiry  c;iusc  of  cyiniosis  is  to  lie  found 
in  valvular  heart  disease,  foiigenital  cu-  acquired,  with  imperfect 
compensation,  partieidarly  wJkmi  assm-iutt'd  with  loss  of  vasmnittnr 
tone.  However,  coirqiression  uf  (he  imhnoiuiiy  veins  hy  large 
mediastinal  tumor,  aneurysm  of  tlie  ihuracic  aorta,  or  extensive 
perieardial  t^fTusion,  ni-lioir  in  a  siriribir  nuinncr.  rcsvdts  in  <*yano- 
81.9  of  varying  degree.  JIoiT(r\rr.  \]w  iiiL^i'stimi  of  excessive  iloses 
of  cnal  tar  products  fu-nduees  cyuiiosis  wliirli  may  be  mistaken 
for  cyanosis  of  pulmoniiry  uv  rardtae  origin. 

Cyanosis  may  he  Tnanifcslt'd  in  varyiuii;  i^rades.  and  il  may  1m« 
general  or  local  in  lis  maiiifesialions.  (leueral  eyaiiosis  is  pres- 
ent only  in  tlie  presence  of  giavf  resiiiratory  uv  eire\datory  dis- 
ease, or  after  overdosage  with  ro;d  1;ir  di  ii\  ali\  es.     IjCss  extreme 

»'^es  of  cyanosis  lu'cnnir   inaniffst   as   Imvil   cyanosis,  which  is 
pally   noticeabb'   in    llo>  li|>s,  ('lici'li>,    lincral    iLiucons   nH-tn- 
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brane,  ears,  and  beneath  the  finger-nails.    The  surface  tempera- 
ture of  cyanotic  areas  is  invariably  reduced. 

Abnormalitdes  ol  Thoracic  Expansion 

Abnormalitiea  in  the  degree  of  expansion  of  the  thorax  may 
be  manifest  in  the  form  of  bilateral  or  unilateral  variations  from 
the  normal,  or  the  anomaly  may  be  circumscribed  to  certain, 
definite  areas  of  the  surface  of  the  thorax.  The  normal  degree  of 
thoracic  expansion  is  a  variably  quantity,  varying  with  the  de- 
gree of  physical  development  of  the  individual  and  with  the 
vital  capacity  of  the  lungs.  The  thorax  of  the  athlete  exhibits 
a  power  of  expansion  greatly  in  excess  of  that  which  is  possessed 
by  persons  who  habitually  engage  in  sedentary  occupations;  and 
it  is  only  by  comparative  study  of  various  types  of  thorax  that  the 
examiner  may  form  conclusive  opiuious  as  to  what  degree  of  thor- 
acic expansion  is  to  be  considfrtnl  abimrtniil  in  the  individual 
case  under  investigation. 

Bilateral  Variations. — Increased  general  expansion  of  the 
thorax  in  all  of  its  diameters  is  observed  after  active  physical 
effort  and  during  violent  emotional  excitement  without  possess- 
ing untoward  significance.  In  hypertrophic  emphysema,  and  in 
the  course  of  a  paroxysm  of  bronchial  asthma,  as  well  as  in 
purely  I'oslril  respiration  due  to  abdominal  disease,  a  general  in- 
iTea.sc  til  the  expansion  of  the  thorax  is  the  rule. 

Drcrcnsed  general  expansion  of  the  thorax  in  its  several  diam- 
fti'rM  is  (characteristic  of  tht*  small  chest  of  elderly  patients  with 
(ilropliic  fjtt|tliy.srma.  A  similar  decrease  in  expansion  occurs  as 
a  rcMull-  of  gcncnd  mustiular  weakness  and  in  paralysis  of  the  in- 
trrroMljil  rniixrh'W.  Obstruction  of  the  upper  air  passages  by  limit- 
iiii;  I1h<  Tri'i'  ingri'ss  of  air  to  the  liHi*rs  is  Htteinlfd  by  limitation 
oT  llii'  IImuvicic  rxpjiJision ;  and  bilateral  pleurisy  ivith  effusion 
MMil  lb'*  hdMlivrnl  r-inisniidation  ot*  doiiiilt"  piieuniunia  result  in  a 
»hn\U{V  ihiniouliMii  of  llic  irusjuratory  cxfrursimi  of  the  chest 
^.,,11      'Cii,,  ,,i,jn  i.r  *li.iplinigma1ic  pleurisy,  pleurodynia,  and  in- 

,,,,,„^,^|„j   nJ(/ia   cjiti.Hrs  a   general  diminution   of  thoracic  ex- 

,„„lMn      }lrlrn.»|.'riiu.   HlTeefiug  the   chest   wall  and  premature 
,  h.*II..tilloii  fi\'  Hm-  vn^\H\  «*Mrtilagrs  result  in  general  limitation 

|fti)b4lHHl  V«nbtMon»i.     liM-reased  expansion  of  one  side  of  the 

^^, , ,„  1 1,4.  |,r»mf«i(ee  «if  vicarious  expansion  of  one  lung 

!,r,!H«,,iHHMfl..H  r.'.   u  ..  Il.pln.j^  of  its  fellow.     The  cause  of  the 
JI„,,MrM.l  MMHHNl.H.  .r  II..1  uuHound  lung  may  reside  m  the  lung 
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itself  in  the  form  of  tuberculous  or  pneumonic  consolidation,  tl 
collapse  of  atelectasis,  or  the  fibrosis  of  chronie  interstitial  pnei 
monia,  fibroid  phthisis,  or  pulmonary  syphilis;  or,  on  the  coi 
trary,  the  cause  of  malfunction  may  be  extraneous  to  the  lun 
and  may  assume  the  form  of  pulmonary  compression  by  pleur, 
effusion,  pneumothorax,  or  mediastinal  tumor. 

Decreased  expansion  of  one  side  of  the  thorax  is  noted  as 
consequence  of  diminution  of  the  air  space  of  the  lung  by  tl 
consolidation  of  phthisis  or  pneumonia  or  the  fibrosis  of  chron 
interstitial  pneumonia,  pulmonary  syphilis,  or  fibroid  phthisi 
Stenosis  of  a  principal  bronchus,  resulting  in  extensive  atelcctasi 
leads  to  diminution  or  abolition  of  expansion  upon  the  corre 
ponding  side  of  the  thorax.  Pleural  effusion,  pneumothorax,  i 
tumor  of  the  lunp  or  pleura,  impairs  the  thoracic  expansion  upc 
the  side  of  the  disease  and  results  in  compensatory  expansion  * 
the  opposite  side.  Unilateral  diaphragmatic  paralysis,  as  W€ 
as  increased  subphrenic  pressure  due  to  extensive  enlargeme: 
of  the  liver  or  spleen  and  the  traction  of  pleural  adhestions,  caui 
limitation  of  thoracic  expansion  upon  one  .side. 

Not  infrequently  the  lesinn  which  is  responsible  for  the  d 
ficient  expansion  produces  deformity  of  the  thorax  ns  well,  whi( 
in  certain  instances  is  characteristic  of  the  cause.  In  larj 
pleural  effusion  and  in  pneumothorax,  in  addition  to  the  unilater 
immobilization  of  the  thorax,  there  is  unilateral  bulging  of  tl 
chest  wall.  In  limitation  of  expansion  due  to  pleural  adkesioi 
and  to  advanced  phthisis,  on  the  contrary,  there  is  apt  to  1 
unilateral  retraction  of  the  thorax.  Moreover,  a  unilateral  r 
traction  which  is  most  marked  in,  or  which  is  limited  to,  tl 
upper  thorax  is  suggestive  of  phthisis,  ^vhereas  a  similar  retra 
tion  of  the  lower  anterolateral  thorax  points  rather  strongly 
postpleuritic  adhosion.s  as  the  cause. 

Local  Variations. — Circumscribed  areas  of  increased  thorac 
expansion  are  encountered  over  the  apices  and  the  bases  of  tl 
lungs,  and  the  location  of  the  vicarious  expansion  in  these  cas 
is  of  potent  diagnostic  import.  Increased  expjiusion  over  a  pi 
monary  apex,  limited  to  the  supraclaviciilar  find  infraclavicul 
regions,  occurs  in  the  consolidation  of  lobar  pneumonia  invol 
ing  the  lower  lobe  of  the  hing,  and  in  cttrnju'ession  of  the  lui 
by  pleurisy  with  effusion,  mediastinal  tumor,  or  excessively  hype 
trophied  heart.  In  t!je  presence  of  extensive  tuberculous  co 
solidation  of  the  apex,  on  the  contrary,  the  lower  portion  of  tl 
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thorax  expands  vicariously  in  eonipeiisatiuii  for  Jhe  deficient 
expansion  of  the  upper  lobe  of  the  lung. 

Local  or  eirpumseribed  diminution  in  the  degree  of  expansion 
(►f  the  tliorax  at  the  pulmonary  ajiex  in  the  siipraelavieular  and 
infraclavifulur  rejjions  is  noted  in  iipieal  pulmonary  tuberculosis. 
A  similar  limitation  in  expansiou  of  the  lower  anterolateral  re- 
gions of  thn  thorax  is  eoinmoiily  tlu('  tn  the  tniction  of  pleural  or 
of  pleuropericardial  adhesions. 

Wavy  exptntskiti  of  the  thorax  is  occasional ly  encountered  in  con- 
nection with  lobar  ]>iunnnnnia,  when  successive  areas  of  the  thorax 
appear  to  exiiand  in  an  irrejriibir  .seiiuenee,  one  area  expanding 
prior  to  the  expnnsiou  of  a<ljai'ent  areas. 

Inspirntorif  nfrtftlioit  ol"  the  lower  intereosta]  spaces  in  the 
lower  axillary  tmd  inlraaxillary  regions  is  a  normal  phenomenon 
in  the  first  half  of  the  inspiratory  phase  of  the  res]iiratnry  cycle. 
Dnriufj  the  first  half  (4*  the  art  <>t*  inspiration  the  inters]iaces  are 
moderately  rrlractrd  in  ttiis  arivi.  to  bi'tsmu'  Haltcned  nut  upon  the 
same  plan*'  as  the  ril»s  dnrin^r  tin*  seeniid  half  ol'  jlie  respiratory 
act,  but  uevf'r  exrccdiii;:  this  h-vcl  thnaj^diont  the  respiratory 
eyele.  Biiunder  holds  that  Mi  is  initial  n'spiratnry  relraetion  ol"  the 
iMt<'rs]iaees  in  the  iHiniinl  sohject  is  due  tn  the  cniiti-aetion  and 
desei'Ut  nf  the  diaiilirii^rai  prim-  to  tlie  enni  I'at'tion  nl'  the  inter- 
co-stal  nmsi-les.  in  this  wise  cn'atinjjr  a  transitory  diniinution  in 
ijifrathnrarii*  prt'ssiire  **r  a  lu^Mtivc  IhnrariL'  ])ressure.  with  the 
result  that  the  atiiuvsphrrie  [>ressnrc  rxerlinl  uiion  the  exterior  of 
the  thorax  ilurini^r  the  initial  stajre  <»t"  the  inspiratnry  iwt  causes 
reee.s.sio!i  of  thr  inwir  interspaces  at  tins  tine-. 

Piifhaluf/ti'  ittspirttlitftt  n  n  ssioit  nt"  (hr  Inwor  iutenostal  spaces 
differs  fr(uu  this  normal  inspiralnry  reit^siioi  in  the  fact  that 
llie  period  nf  the  I'cccssinn  ronsiiiiies  llii>  iMilirc  time  td'  the  act 
<*f  inspirali<ni.  TIh'  disi  imImiI  inn  of  tlo'  rrfiactinn  fKJssesses  defi- 
nite loeali/.iniu:  value  in  iIicm*  ca^C'^.  An  the  (tbviuus  canst'  ni  the 
retraetiioi  in  this  liisc  is  tlic  injbility  nf  the  \\[\\\2  to  become 
fnlly  inllated  with  ;iir.  if  1  he  rrlnirtlnn  is.  bilateral,  affecrint^  ludh 
luiijis  tn  an  ei|iiiil  d"'L'r*r,  the  snw  itf  nhstiurtinn  is  situated 
alxtve  the  liarliral  bifitmilicni  ;  m  lirrens.  if  ntie  rntii'i'  side  of  the 
thcuax  exhibils  pallutln^ie  inspiral»oy  rclnietlnn  uf  the  inter- 
costal spares,  llir  sent  of  the  .stenosis  is  rvitlcntty  in  one  of  the 
primary  bronchi.  ("iriNunscribed  areas  nf  inspiratory  retraetinn 
siirnifv  stenotic  lesions  of  the  snuilbr  bmnchial  tubes. 
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Local  PulBation 

Local  areas  of  pulsation  of  tlie  thoracic  surface  possess  vari 
significance,  depending  upon  tlie  character  and  the  location 
the  pulsation.  A  systolic  pulsation  immediately  above  the  bj 
of  the  heart  points  to  aortic  aneurysm.  A  similar  pulsation  up 
the  left  anterior  thorax,  between  the  second  and  the  sixth  ri 
is  frequently  a  si^n  of  pulsating:  pleurisy.  A  local,  pulsati 
area  overlying  the  left  lung  upon  the  posterior  wall  of  t 
thorax,  below  the  angle  of  the  left  scapida,  is  occasionally  due 
a  large  pulmonary  cavity  containinji:  fluid,  to  which  the  impj 
of  the  heart  is  eomniunii'ated  during'  ventricular  syst<tle.  A  c 
curascribed  pulsation  over  the  lower  aiilerolateral  surface  of  t 
thorax,  attended  by  local  edema  of  the  chest  wall,  occurs 
empyema  necessitatis  when  rupture  is  imminent. 


CHAPTER  III 

PALPATION 

Object  and  Tecbnic. — Palpation  is  employed  iu  physical  exami- 
nation of  the  organs  of  respiration  to  confirm  the  findings  upon 
inspection  as  to  the  size  and  shape  of  the  thorax,  the  respiratory 
movements,  and  degree  of  expansion  of  the  ehest,  and  to  detect 
sli^'ht  deficiencies  of  expansion  which  are  so  slight  as  to  have 
escaped  detection  during  inspection.  Palpation  is  also  employed 
in  the  detection  anil  analysis  of  several  types  of  vibration  or 
fremitus  arising  in  the  thorax  during  health  and  in  diseased 
states.    The  systematic  and  skillful  praelice  of  [lalpatioii  also  re- 


Fm.    Jo  —  I'^htalinu  i4  iiiitcruit    iIi.u.kii- 


Fi(C     Jl-rinar   i.Liili>ation   of  thoraic 


M'als  flu'  ili'^^rci"  i*t'  rrsixhdiri'  of  crrliiMi  Icsitms  dcNelopiuiZ  with- 
in Iho  lh(ir;*\.  UN  *ilsit  I  lie  (irrKi'iifr  t)!'  local  l^'mlcrncss,  local  areas 
of  iiulNUliun,  juid  llnri  ualioii.  Morcuvi-r,  iiiil|iall«»n  yields  infor- 
mation IIS  til  lli(<  Irtisitni  iif  111*'  innst'ular  w-ill  v*!'  tho  thorax,  the 
[M-esi'iu'c  nt*  ln»\d  I'dmiji.  ntiil  (lie  I'Mihlilioii  i'f  tlio  ril>s  aud  the 
intcrcv^slal  simccs. 

As  eiuiiltiyrd  in  I  ho  muliiit"  itliysii'Jil  i'\attiiiial  ion,  palpation 
I'onsists  in  tht*  ii|iiilu'ii(ioi»  m  Mir  liisl  iiislniu'i'  wi'  tlir  palmar  sur- 
fnees  of  Ihe  liiiiuls  lo  Hir  snifMvi'  nl'  llii«  tliui;i\  lor  Iho  purpose 
t«f  appt'tH'ialinvj  inul  inuil\/iiiu:  varuilnHis  \u  iIh^  tactile  inipres- 
siouH  wliicli  are  voineycd  In  Die  imlpufiuk'  luiiuls     This  maneuver 
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is  employed  in  the  examination  of  the  anterior,  lateral,  and  poi 
terior  regions  of  the  thorax.  In  palpation  of  the  supraclavicul* 
and  infraclavicular  regions,  on  the  contrary,  as  well  as  in  palpj 


','  -  ^^} 


Fig.  J2. — Palpation  of  up[>er 
anterior   thorax. 


Fig.    33. — Palpation    of    pulmonary    apici 


Fig.    34. — DelcetitJii    of    lagging    at    apices. 


Fig.  3S. — Detection  of  lagging  at 
pulmonary    bases. 


tion  of  the  intercostal  spaces,  palpation  with  tlie  finger-tips  aloi 
is  more  serviceable.  Certain  clinicians  recommend  the  emplo 
ment  of  the  ulnar  border  of  the  hand  in  preference  to  the  pal 
Ln  the  practice  of  palpation;  but  as  a  rule,  the  tactile  sensatio; 
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which  an-  iipprct-iatrd  by  this  pi^rtioii  of  the  hiiml  aro  ii(>t  as  Jiiie 
as  are  those  which  may  be  deteeted  by  the  more  sensitive  palms. 

During  paliJatioii  u{  Uw  thorax  the  cbitbinj;  sbuuld  be  rt'iuoved 
to  the  waist  so  that  in)  fabric  may  intrrveiie  betweeu  the  palms 
of  the  examiner  and  the  thorax  of  the  subject. 

Palpation  may  be  practiced  with  the  patient  in  the  sitting:  or 
reenmhi^nt  postur*',  preferably  in  the  former:  and  during  exami- 
nations in  the  recumbent  posture  it  is  essential  that  the  patient 
be  turned  a  sufficient  number  of  times  to  insure  palpatiou  of  all 
portions  of  the  thorax.  In  either  position  the  patient  should  be 
in  a  state  of  complete  mnsrular  relaxation.     The  hands  of  the 


Fir.    36.— r^jjicar    |>3l|ati<iii    i»f    ihusaK. 


Kig.  37.  -['AljiatiiMi  <jf  the  iiitcrvosial 


examiner  sluuild  be  warm,  and  they  sbmibl  be  iipjilird  lirndy  and 
evenly  tu  the  area  under  cxaniiiial  ion. 

In  testin<^  tlie  expaiisi(ni  ct'  fh<  luihiiouaiy  ;ii|iiri'><  ifir  examiner 
siiould  stand  bebin<l  thi*  pafli'iit.  ami  with  the  index  and  middle 
fin^rers  in  the  suprai-lavieiilar  ami  intVai'lavii-idar  rt'vduns,  re- 
spectively, hr  sb^ntld  esliiiiatc  fbc  driirtf  itf  i  \ p.insiim  <d"  the 
apices  a  1  the  e**mpb'linn  id'  I'lHI  in>i>iri(tiiiii,  In  liie  (letei'ti(ui  of 
deficient  expansii»n  ol"  fbc  lali'inl  i^uions  <»!"  llir  llmrnx  the  ex- 
aminer Nlmiild  iissuhn'  a  posilioii  in  I'mnl  m|'  ||ii>  |iiiiii*iit  and 
apply  the  palms  of  the  iwa  hamls  Id  \Ue  luwrr  lateral  regions 
of  the  thorax  during  inspiration,     hi  te.siing  tlie  auter- 
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expansiou,  he  should  stand  be»ide  the  patient,  and,  placing  one 

palm  upon  the  middle  of  the  stpnnim  and  the  other  between  the 
scapula\  should  note  the  degree  uf  expansion  at  the  completion 
of  inspiration. 

Palpation,  to  he  servieeal>le.  nnist  be  systematic,  the  entire  sur- 
faee  nf  the  thorax  being  gone  over  in  orderly  siiceession  and  cor- 
responding regions  upon  the  two  side.s  should  be  compared.  Hasty 
and  unsystematic  palpation  is  a  frequent  source  of  erroneous 
conclusions, 

THORACIC  VIBKATIONS 

Palpable  vibration  t>f  tlie  thoracic  wall  (fremitus)  Is  produced 
by  the  vibrations  of  the  vocal  cords  during  phoiurtion,  by  the 
movement  of  the  roughened  surfaces  of  an  inflamed  pleura,  by 
the  action  of  coughing,  by  the  forcible  movement  of  fluid  in  the 
pleural  cavity,  and  during  the  percussion  of  the  thorax  in  the 
presence  of  hydatid  cyst.  These  various  forms  of  tactile  fremitus 
are  manifested  in  characteristic  manner,  and  each  ffirm  furnishes 
valuable  data  upon  which  the  examiner  may  base  conclusions, 

VOCAL  FREMITUS 

Vocal  fremitus  is  manifested  in  the  fui-m  of  a  palpable  vibra- 
tion of  the  thoracic  wall,  which  is  conveyed  to  the  palms  when 
these  are  applied  to  the  surface  of  the  thorax  during  phonation. 
The  vibration,  which  has  l)een  likened  to  the  sensation  which 
one  experiences  upon  placing  the  hand  upon  a  resonating  box 
in  which  a  tightly  stretched  wire  or  cord  is  caused  to  vibrate 
rapidly,  is  appreciated  immediately  upon  the  act  (d*  pluniiit i<in. 
Its  duration  correspoiuls  nlmost,  but  not  fpiitc,  exact ly  to  the 
duration  of  the  spoken  words,  the  tactile  fremitus  being  [ivo- 
longcd  during  a  Xiny  hr'wi  spai-e  of  tinu'  after  the  cessation  »f 
speech  on  the  part  of  the  subject. 

These  vibrations,  uhich  originate  in  the  vocal  cords  uf  the 
larynx,  auil  which  arc  the  physical  basis  of  the  jirodiiction  u(  the 
voice,  are  cnmniunicati'd  diri'ctly  t(»  the  two  columns  of  air  situ- 
ated resi)ectivcly  ab(t\  i'  and  hclow  (hese  i-ords.  The  aerial  coluitui 
situated  below  the  true  vocal  cords  cf institutes  a  continuous  citu- 
dueting  medium  tlirouglnKit  the  larynx,  traeln-a.  hronehi.  bnui- 
ehifdcs,  and  ]uiljiionary  alvcdli.  a  medium  whieli  tlivis  I'xtends  to 
neriphery  of  the  lungs.  From  the  pnhin)uar\  alveoli  lli'' 
'hrations  are  cruiducted  bv  \vav  cf  the  alveolar  walls  and 
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the  investing  pleura  to  the  thoracic  walls,  and  by  these  walls  to 
the  palpating  hand  placed  upon  the  surface  of  the  thorax. 

As  the  air  passages  form  a  closed  S3^stem,  the  vibrations  aris- 
ing in  the  vocal  cords  are  naturally  conducted  downward,  since 
the  lateral  propagation  of  the  waves  is  effectually  prevented  by 
the  walls  of  the  tubes.  Doubtless  the  solid  walls  of  the  air  pas- 
sages are  also  concerned  to  a  minor  degree  in  the  conduction  of 
the  voeal  vibrations  along  their  course  to  the  thoracic  wall;  but 
in  this  function  these  structures  can  play  only  a  minor  role,  in 
accordance  %vith  the  physical  principle  that  the  transmission  of 


Fig,    38. — Normal   variations   in   voctI   fremitus. 


vibrations  along  a  solid  structure  is  enfeeljlcd  in  direct  pro* 
portion  to  the  degree  of  variation  in  the  structure  of  the  conduct- 
ing medium.  Certainly  the  waves  of  vibration  encounter  numer- 
ous adverse  changes  of  structure  in  the  course  of  their  conduc- 
tion by  way  of  the  solid  structures  from  tlicir  origin  in  the 
larynx  to  the  termination  of  the  liiirr  ItnirR'liiolcs  in  the  periph- 
ery of  the  lung. 

In  eliciting  vocal  frcniilns  the  cxnniiner  should  apply  the 
palms  or  the  ulnar  borders  of  the  hands  to  the  surface  of  the 
thorax  while  the  putient  is  dirretod  to  count  "one,  two,  three," 
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or  to  repeat  the  words  "ninety-nine"  in  a  deep  voice  of  uniform 
intensity,  the  examiner  meanwhile  noting  the  intensity  with 
which  the  vibrations  are  transmitted  to  the  palpating  hand  in  the 
various  regions  of  the  thorax. 

The  intensity  of  vocal  fremitus  in  the  normal  subject  is  gov- 
erned by  the  intensity  of  the  voice  during?  phonation;  by  the  pitch 
of  the  speaking  voice;  by  the  variations  in  the  relations  of  the 
primary  bronchi  to  the  thoracic  wall;  and  by  the  varying  thick- 
ness of  the  thoracic  wall  in  different  regions  of  the  thorax. 

The  intensity  of  voeal  fremitus  varies  directly  with  the  inten- 
sity of  the  speaking  voice.    Just  as  the  voice  is  stronger  in  pro- 


Fig.  39. — Normal  Vidali.  iis  in  vocal   freniiluji. 

portion  as  the  amplitude  of  each  vibratidu  is  greater,  so  also  are 
vocal  vibrations  of  greater  amplitude  manifested  by  tactile  vibra- 
tions of  corresponding  intensity.  If,  during  palpation  of  the 
thorax,  the  patient  is  directed  to  speak  continuously  in  a  voice 
of  progressively  increasing  intensity,  the  resulting  vocal  fremitus 
will  be  observed  to  beeonie  progressively  more  intense.  If,  on 
the  contrary,  the  speaking  voice  is  so  modulated  as  to  become 
progressively  less  intense,  there  is  witnessed  a  eorre.sponding 
diminution  in  the  degree  of  tactile  fremitus,  which  indeed  is 
trletely  abolished  when  the  voice  is  reduced  to  a  whisper. 
*»  of  the  first  importance  during  the  elicitation  of  voeal 
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fremitus  for  diaguostic  purposes  to  see  that  tiie  subject  speaks 
in  a  voice  of  uniform  intensitv  throiifjhout  the  examination. 


Fiij.    4(1  A— llJiiNtralinR    llic    i<ii)>i>M.itKo    itf    v.iri.nliop*    in    the    ♦liicktics*    of    Ihc    tlioracic 
wall  ()[">ii  llir  int(  ri'frialtitrt  <if  tiln-i'-il   linilins;-  nimii  ii.Tlp.ilinti  "f  ilii-   ihor.ix. 

The    JJilrJl    ol"    llii'     voire    .'xrlls    ;i    slrikid-i'    ililhu'lirt-    U|Kin    the 

intensity  ol'  \(H-al   frciin1ii>.   tin-   hirlrU'  vilMidiini   itriiiij;  most  in- 
tense in  sulijt'cts  nitli  t[vv\K  Ici^s  Miiccs.  .iiul  nosst>s>iiifi  tlie  miu- 
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Fig.  40B, — S«aion  tktmttgls  r>,r|)r  *;  km  l«>  *1tt  tight  ^ 
the  right.  Showing  Ih*  iinp'/rianr-#  <,1  tHr  ^,lt  *t**f9  • 
tion  of  different  arcAt  «l  the  tlwr«t.     'f'^Wftf^r.  •ft*'   l>» 


94  PHYSICAL  DIAGNOSIS 

imum  of  intensity  in  subjects  of  high  suprano  voices.  Indeed 
if,  in  a  suitable  subject,  the  examiner  will  palpate  the  thorax 
during  phonation  of  progressively  ascending  pitch,  in  the  case 
of  the  high  suprano  voice,  a  point  will  be  reached  at  which  the 
tactile  fremitus  disappears.  The  underlying  physical  basis  of 
this  progressive  enfeeblement  of  vocal  fremitus  resides  in  the 
fact  that  as  the  pitch  of  the  voice  ascends,  the  sound  waves  be- 
come progressively  more  rapid  with  a  corresponding  diminution 
in  their  amplitude,  until  the  point  is  reached  at  which  palpable 
vibration  of  the  thoracic  wall  is  no  longer  produced.  Upon  these 
physical  principles  it  is  readily  understood  that  vocal  fremitus  is 
normally  more  intense  in  the  adult  male  subject  with  his  naturally 
deep  voice  called  forth  by  waves  of  moderate  rate  and  wide  am- 
plitude; and  that  it  is  correspondingly  less  intense  in  the  adult 
female  subject  and  in  children,  in  whom  the  voice  possesses  less 
volume  but  gains  in  pitch,  or,  in  other  words,  in  whom  the  sound 
waves  possess  a  more  limited  amplitude  but  a  higher  rate  of 
vibration. 

Vocal  fremilus  in  the  normal  subject  is  slightly  more  intense 
upon  the  right  side  of  the  thorax  than  upon  the  opposite  side, 
because  of  the  greater  caliber  of  the  ri^ht  bronchus  and  because 
of  its  anatomical  situation  in  closer  proximity  to  the  anterior 
thoracte  wall  than  that  of  thp  left  bronchus.  It  follows  that 
during  phonation  a  more  considerable  column  of  air  is  set  in 
motion  in  the  right  bronchus,  and  its  closer  relation  to  the  thor- 
acic wall  further  facilitates  the  transmission  of  the  vibrations  to 
the  palpating  hand.  Vocal  fremitus  is  luiturally  most  pro- 
nounced in  those  regions  of  the  thorax  where  the  larger  bronchi 
approach  the  thoracic  parietes;  and  it  exhibits  impairment  in 
those  areas  whcr*^  the  bronchi  are  separated  from  the  rhrst  wall 
by  the  interventiiiii  of  aerated  ]iuhii(marv  tissue,  llenrc,  it  pre- 
sents its  maximum  intensity  in  the  root  of  the  iieek.  immediately 
over  tlie  course  of  the  larynx  and  the  travhea,  and  is  more  intense 
over  the  right  apex  tliaii  upivn  1h<>  comsnouiliiig  ana  of  the 
opposite  side. 

The  condition  of  th«'  thoraeie  wall  exercises  a  considerable 
intlnence  upon  the  intensity  of  voca!  fremilus.  The  deep,  mus- 
cular thorax  of  the  robust  subject  and  llie  tlnn-ax  which  is 
clothed  witli  a  thick  pani<*nhis  atliiuisns  in  the  oln'se  subject  pre- 
sent a  strikijvg  enfeeblement  td*  llir  vorjil  vibrations:  whereas 
these  are  unduly  intense  upon  palpalioo  of  tlic  ihin,  poorly 
muscled  thorax  of  the  cnuuMated  subject,  iis  well  as  in   tln>  thin 
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and  elastic  fliorax  <)t"  tlio  tVnmle  siiUjec.t  and  the  child.  Exten- 
sive edema  and  local  suppuration  of  the  thoraeie  wall  similarly 
mask  the  integrity  of  the  tactile  vibrations.  Upon  more  minute 
examination,  it  can  nsiially  }>c  demonstrated  that  vocal  fremitus 
is  normally  more  intense  over  the  intercostal  spaces  than  it  is 
in  the  rejfions  which  overlie  the  ribs.  It  is  very  natural  that  the 
intercostal  musculature  should  respond  more  readily  to  the  in- 
trathoracic vibrations  than  tlu*  less  elastic  osseous  ribs. 

Vocal  fremitus  presents  certain  regional  I'tiriaiions  in  the  in- 
tensity with  which  it  is  transmitted  to  the  palpating:  hand  in 
various  regions  of  the  thorax.  Considering:  the  thorax  as  a 
whole,  the  fremitus  in  the  normal  subject  is  most  intense  upon 
the  anterior  thoracic  wall:  it  is  slightly  less  intense  upon  the 
lateral  walls;  and  it  exhibits  its  minimum  of  intensity  upon  the 
posterior  wall  tif  the  thorax.  A  numlier  of  variations  in  the 
relative  intensity  of  the  fremitus  in  the  normal  subject  are  to  be 
encountered  upon  each  of  these  three  nspects  of  the  ihdriix. 

Tpou  the  antcriin*  surface  nf  ihe  thorax  the  ficmitus  is  less 
intense  in  the  supraclavicular  rcji-ion.  \iliicli  ('iirres]i(inds  to  the 
anterior  surface  of  the  apex  of  the  liuijr.  tluiii  upon  any  other 
porlidu  of  this  surface  with  the  cxccjitvoti  id*  the  narrow  Koiie  itn- 
niediateiy  ovcriyinjj  the  lumy  chn  icic  ami  over  tbf  dislributifui 
of  the  mamnuiry  udand  in  the  fi-umle  subject.  In  the  supraclavie- 
nlar  rcfjion  thr  fremitus  becomes  pro*rressivcly  uuire  intense  as 
the  examiner  pulpates  inward  lownrd  tbc  uicdifin  line,  nwin^'  to 
Ihe  proximilv  uf  ihe  tra<*bca  In  lln-  inner  p^ution  tif  this  rejriou. 

Upon  palpatitin  nf  the  narrow  /.on**  innuediati'ly  superjacent  to 
tin'  clavicle,  tlu'  tn<*tilc  fremitus  is  *rrcatly  cnft'cblcd.  i'(nitrastinar 
in  a  slriUinir  nianin'r  willi  the  more  |vrcuit>unccd  vibrations  which 
are  cncoimtcrciJ  in  lhi>  suju-n-  iind  iutVa-clavicnhir  regions  above 
and  below  Ihe  binie.  Hut  c\cii  this  limited  aica  f)f  the  thoracic 
surface  ]U*cscnts  certain  vaiiati(Uis  in  the  intensity  of  the  frem- 
itus, which  exhibits  its  <*rcafest  slreuirth  up**!!  prdpatiitn  of  the 
inner  third  of  the  <'laviele.  ncnr  its  junction  \\ith  the  sternum. 
In  tlie  middle  tbini  of  t)ic  bone  the  fremitus  exhibits  a  uiinlcrate 
diminution  ovei-  that  of  Ihe  inner  third,  a  ilintinution  which  ]n*o- 
f^rcssively  inrreases  in  tin'  outi>v  lliii'd  of  ilo'  liom-  iU  the  palpatiuir 
hand  a]iproaehcs  the  scapula. 

Upon  inissiny  I'l-oni  the  el;i  vieiibu"  iin'ji  1o  the  inf  ra-rlavicular 
rejyion,  tliert*  is  n  very  jippieeinbh'  reinl'oret  im-nt  of  the  fremitus. 
This  intensiiv    l^  aioderaieU    rednrrd   ih   ilie  m:iiiini,(r\    reirimi  in 
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the  male  subject,  and  quite  markedly  reduced  over  the  mammary 
gland  in  the  female  subject. 

In  the  areas*  iu  which  the  heart  and  the  liver  come  into  direct 
contact  with  the  anterior  thoracic  wall  there  is  an  abrupt  cessa- 
tion of  vocal  fremitus.  Linear  palpation  with  the  ulnar  border 
of  the  hand  is  very  serviceable  in  accurately  determining  the  pre- 
cise points  at  which  the  fremitus  terminates  in  relation  to  these 
organs. 

In  the  median  line  of  the  thorax,  in  the  sternal  region,  at  least 
three  variations  in  the  intensity  of  vocal  fremitus  may  be  detected. 
In  this  region  the  fremitus  is  most  feeble  over  the  upper  portion, 
which  corresponds  anatomically  to  the  manubrium  sterni;  it  at- 
tains its  maximum  strength  over  the  gladiolus;  and  it  is  again 
enfeebled  in  the  lower  portion  of  the  region,  which  overlies  the 
ensiform  cartilage. 

In  the  ventral  aspect  of  the  neck,  in  the  region  in  the  median 
line  which  overlies  the  larynx  and  trachea,  vocal  fremitus  is 
elicited  in  its  purest  form.  Even  in  this  restricted  region,  how- 
ever, certain  variations  in  its  intensity  may  be  appreciated  by 
careful  palpation.  Its  point  of  maximum  intensity  corresponds 
to  the  level  of  the  inferior  lj<>rder  of  the  thyroid  cartilage,  from 
w-hich  point  the  vibratitnis  become  i>rogrcssivcly  enfeebled  as 
the  palpating  hand  travels  upward  toward  the  floor  of  the  mouth 
and  downward  toward  the  epislernal  notch. 

Upon  the  lateral  thonicic  walls  voeal  fremitus  is  most  intense 
in  the  upper  portion  of  the  axillary  region,  becoming  progres- 
sively more  feeble  as  one  palpates  doutiward  over  the  lower  axil- 
lary and  infraaxillary  regions.  Upon  tlu*  right  side  of  the  thorax 
the  fremitus  is  interrupt ed  abruptly  at  tlir  upper  border  of  the 
eighth  rib  by  the  apposition  of  the  liver  with  the  thoracic  wall. 
Similarly,  upon  the  left  lateral  aspect  of  tiie  tiiorax  the  fremitus  is 
interrujited  at  the  upper  border  of  the  ninth  rib  by  the  appcKsition 
of  the  spleen  with  the  tiioraeic  wall. 

Upon  the  posterior  wall  of  the  thorax  vocal  fremitus  presents 
its  greatest  intensity  in  the  interscapular  regions,  overlying  the 
trachea  and  its  Ijifurcation  to  form  the  two  primary  bronebi.  In 
the  subscapular  regions,  overlying  the  pulmonary  bases,  the  frem- 
itus undergoes  a  eonsidt'rai>h>  dimiiuition  in  intensity  by  reason 
of  the  considerable  distance  of  these  regions  from  the  site  of  pro- 
duction of  the  vocal  vibrations.  In  the  regions  overlying  the 
scapulaj  the  fremitus  is  more  feeble  than  elsewhere  upon  the 
posterior  thoracic  wall,  the  point  of  minimum  intensity  corre- 
sponding accurately  to  the  course  of  the  spine  of  the  scapula. 


$$  ptnraciL  uuexosK 

PATHOLOGIC  VARIATIONS 

In  iJbe  prt9enet  of  dkieaAc  of  the  re^^piratoiy  organs  numerous 
gfldiiwiM  in  Ui€  int^^nnity  of  vocal  f  remit  as  are  encountered. 
Al  •  fCMdt  of  morbid  ehang^  in  the  bronchi,  lungs,  pleura,  or 
th'/rseic  wall,  the  frenajtUA  may  be  found  to  be  increased  in  inten- 
niyf  to  \»**  diminished  in  iritenhity,  or  to  be  entirely  abolished  over 
eeriflin  regionii  of  the  thorax,  in  general,  aflfeetions  of  the 
pjeura  are  attended  by  diniiniition  of  vocal  fremitus,  while  disease 
of  the  lungs  in  maniffMed  by  f*xa(?iferalion  of  the  fremitus;  but 
in  the  interpretation  of  tbc  finditigw  iu  any  ease  it  is  to  be  remem- 
l/ered  that  affections  of  the  bronclii  and  of  the  thoriieic  wall  are 
capable  of  oaunin^  either  diminution  or  reinforcement  of  vocal  fre- 
niitiH  iiid**p''nfk*n1ly  (if  disease  c;f  the  lung  or  the  pleura. 

locreaaed  Vocal  Fremitua.— Vocal  fremitus  is  increased  in  iu- 
ien«ity  in  all  conditions  wlii<'h  arr  atl ended  by  solidification  of 
the  pulnjonary  tissues  with  ii  e>)H('(niiitaiiit  diminution  in  tlie  air 
coiil^'fit  rif  the  uvvn  in  nueNtion.  This  eundiliou  of  solidilieatiou 
and  arjaeration  obtains  in  llie  ednsolidations  uf  pneuniouia, 
phlbixiH,  aiu]  licninrrlinjjrit'  iniarelion  of  the  lung;  in  the  presence 
iif  difTuHc  carcinotnntons  inliltrnliim  i>f  the  lung,  proviiled  that 
thiR  infillratiou  does  not  Ciiiise  ltri»nehial  ueelusion;  iu  pulmonary 
jitfleetasis  from  external  pressure;  mikI  iu  indurative  coiilractiou 
i»f  the  lung  frmu  (ibn<id  plithi^is,  chruuie  interstitial  pneumonia, 
or  pulmonary  syphilis.  It  is  essential,  hnwcver.  for  cousolida- 
linns  to  yieltl  exajjgcraled  tactile  fremitus,  lliat  the  consolidated 
areas  l>e  situat«'d  in  t]>e  periphery  of  the  lunjr,  and  that  the  bronchi 
which  terminate  in  the  eonsolidaled  areas  be  free  fmni  occlusion. 

The  i>hvsieal  basis  for  the  exaggeration  of  vo<-al  fi-tnitus  under 
Ibese  cinMimslauces  is  readily  appreciated,  since  a  i-tintinuous 
Tneiliiim  of  iniiforni  struct nre  cdnducts  vibrations  witii  far  greater 
iulciisily  than  does  a  conductinir  medium  whi<'h  is  constantly 
undergoing  variations  in  .stni<'lurf%  y<-  are  The  normal  pulmo- 
uary  alvi'oli,  i)i  \\hich  thin  wijlU  of  puliii'»nary  tissue  ennstantly 
arc  interrupted  by  miniitf  aJr-fMintaininr  sjiaces.  When  a 
solid  neoplasm  of  the  lung  ne<*upieK  tin  p^rijiheral  portion  of 
this  organ  and  a  I  the  sam'-  tim'-  ex^••nd^  Ho  d»'»'j)ly  into  the  lung 
as  to  come  into  contact  wiiL  o!i*'  rir  jn»»r»  t*\'  ibn  larger  bronchi, 
the  physical  conditions  are  e^lm«•Illl^  j«v(,ru)ib  for  Um-  tran-smis- 
sion  of  vocal  fremitus  ti>  th**  mirfa«:»  ot  I  hi  'boras  witii  The  raaxi- 
mnni  degree  of  exaggeration. 

In  the  presence  of  conijir'*«K«tiit  u)   Mi*   ptiHrnauiry  tmstn's  Itv  a 
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pleural  eJTusioii,  the  exaggeration  o£  voenl  i'reniitii.s  is  ordinarily 
suppressed  over  the  lower  portion  of  the  thorax,  corresponding 
to  the  area  occupied  by  the  effusion,  only  to  be  increased  in  in- 
tensity in  the  region  immediately  above  the  level  of  the  effusion, 
as  a  result  of  compression  and  relaxation  of  the  pulmonary  tissues 
in  the  upper  port  inn  of  the  pleural  cavity.  It  is  ipiite  otherwise 
ill  the  case  of  puinioiuiry  eomprt^ssioii  by  an  extensive  pericardial 
effusion.  In. this  instance  the  compression  operates  upon  the  in- 
ternal surface  of  the  inferior  lobe  of  the  left  lung,  leading  t<i 
exaggeration  of  vocal  fremitus  over  the  compressed  lobe.  Exces- 
sive abdominal  distention  in  ascites,  meteorism,  or  large  abdominal 
tumor,  can  operate  in  a  similar  manner,  and  exhibit  exaggeration 
of  vocal  fremitus  over  the  lower  segment  of  the  thorax. 

Pulmonai-j'  cavities  with  free  commuuieation  with  a  bronchus, 
when  they  are  situated  in  the  periphery  of  the  lung,  are  produc- 
tive of  exquisite  refinements  of  vocal  fremitus.  In  this  case  the 
cavity  acts  as  a  resonating  chamber  for  the  amplifiealiori  of  the 
vocal  vibrations.  It  is  essential,  however,  that  the  cavity  ii] 
these  eases  be  free  from  fluid  seeretiim.  which  nuiy  obstruct  the 
hronchial  orifice  and  coiiserpieutly  suppress  vocal  fremihus  over 
its  distribution.  Bronchiectases,  when  peripherally  distributed, 
cause  similar  exagg(*ratinn  of  tnetile  fremitus,  bronehieetasis  be- 
ing the  sole  affection  of  the  In-ojiehi  which  is  capable  of  increasing 
the  intensity  of  vocal  fremitus. 

DiminiBhed  Vocal  Fremitus. -I'artial  stenosis  of  the  bronchi 
by  tenacious  secretions  iu  the  e(uirse  of  chronic  hronehitis,  or 
stenosis  arising  as  a  consequence  of  the  lodgment  of  foreign 
bodies,  or  of  ]>ronehia]  enmpresslon  by  eieafrieial  bands,  aneu- 
rysm, or  extensive  pericardial  effusion,  results  in  a  diminution  oi 
vocal  fremitus  over  the  utliniatc  dislributioii  of  the  alTeded  lubes 
"When  it  is  a  ease  of  partial  occlusion  by  accumulated  secretions 
the  fremitus  is  Dceasion;illy  ri'sl<)re<l  in  its  integrity  after  a  severe 
paroxysm  of  cnny:]i. 

Pleural  thi<'keiiiii«r.  s«)mr(im<'s  nntcd  at  one  ap(*x  jis  a  rrsii^l 
of  chronic  tonsillar  inferfion,  as  well  as  in  oilier  jtortions  of  the 
pleural  memhrane  as  a  se<)uel  of  jileural  inllaimiiiition,  is  an 
occasional  cause  of  diminution  of  vocal  fremitus.  Tliat  pleural 
thickening  is  not  invariably  atfended  by  diminution  of  vocal 
fremitus  was  conclusively  (lemioistr.ited  l)y  Winhieb  in  bis  ex- 
periments upon  the  cadaver.  In  liis  experiments  he  (icnutustrated 
that  upon  investing  the  exiHise<l  pleura  with  membranes  pre- 
pared from   the  stomaeh   or   intestine   lliere  'wjis   rii»   jipjrreciable 
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change  in  tlu?  intensity  of  the  voeal  vibrations  when  an  assistant 
spoke  into  a  tube  whieh  was  inserted  into  the  primary  bronchus 
of  the  corresponding  lung. 

A  very  important  group  of  eases,  a  group  which  is  often  quite 
confusing  to  the  examiner  at  the  bediiitie,  is  composeLl  of  certain 
cases  of  pulmonary  infiltration  and  consolidation  whieh,  instead 
of  yielding  exaggeration  of  vocal  fremitus  ujion  palpation,  ex- 
hibit an  enfechlement  or  abolition  of  tactile  vibrations  upon  pal- 
pation.  This  eondititni  is  encountereil  in  nmssive  pneumonia, 
in  which  the  terminal  bronchi  became  occluded  by  filirinous 
exudate  with  eouscfiuent  suppression  of  vocal  fi*eniitus,  and 
strongly  simulating  in  this  resj>cct  the  pit-turc  of  extensive 
pleural  effusion.  AVith  less  frerpn'tiey,  in  the  iiresonce  <>f  carcino- 
matous infiltration  of  the  lung,  the  neoplastic  new  productions 
develop  in  the  interior  of  the  bronchi,  causing  partial  or  complete 
occlusion  of  these  passages,  with  consequent  diminution  or  aboli- 
tion of  vocal  fremitus  over  tiie  area  of  the  thorax  corresponding 
to  their  distribution. 

When  the  lung  is  separated  from  the  thoracic  wall  by  pleural 
I'fTuston  or  by  the  at'cumulation  of  air  or  ^ras  in  the  pleural  cavity, 
vocal  fremitus  is  enfeebled  or  is  abolished.  In  the  case  of  pleural 
elTnsion,  it  is  possible  for  l'xtensi^■e  adhesinns  between  the  visceral 
and  the  parietal  pleura  to  transmit  the  vibrations  across  the  ef- 
fusion; and  in  these  cases,  also,  the  fremitus  is  ordinarily  accen- 
tuated over  the  portioii  of  the  biiig  which  is  com]>resscd  into  the 
superior  jiarl  of  the  pleural  cavity  above  the  level  of  the  etTusion. 

It  is  dcsiraltle.  but  m>t  always  iiossible,  in  connection  with  a 
pleural  effusion  to  dftrrTaim*  wht'tiu-r  tin-  prrsrni*e  of  the  fluid 
in  the  pleural  cavity  is  flic  sole  cause  of  dimiinitiou  id"  the  frem- 
itus. 0(*casinnally  compression  of  tbe  Iiuig  by  tlic  etTiisiou  results 
in  eompression  ^hkI  ocflusion  of  the  !;ir^:('r  bmorlii,  a  factor 
whieh  plays  an  important  p.irt  in  supprcssiu^i;  the  vocal  fi'tnuitus. 
^Forcover.  in  tbi'  pn'scncc  td"  extensive  cfTusioiis  the  thoracic  Avail 
is  in  a  state  of  abnormal  tension,  which  inti^rfrrcs  with  the  trans- 
mission of  viliratioiis  arisintr  within  t!ic  tboi-ax. 

In  dealing  with  pleural  effusions,  if  tlie  up|MT  limit  of  the  area 
of  impaired  vocal  fremitus  is  carefully  marked  up*ni  the  thorax, 
the  examtnei-  is  enabled  to  judirc.  duriny:  consecutive  examina- 
tions, of  the  progress  of  tlie  malady.  In  this  fiisi'ase,  however,  a 
.sudden  and  pronounced  descents  of  the  h^vcl  of  the  fluid  is  more 
apt  to  be  due  to  relaxation  of  the  diajihragm  upon  the  a!Tected 
side  than  to  a  sudden  and  prrmnunccd  resorptioti  of  the  fluid. 
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Vocal  fremitus  is  abolished  ovt>r  an  extensiive  area  of  tin'  lower 
segments  of  the  thorax  in  the  presence  of  massive  pleural  effu- 
sion; and  over  aroaR  of  the  lung  in  whieh  the  bronchus  supplying 
the  part  has  become  completely  obstrurted  from  any  cause.  Also, 
in  maRsive  pneumonia  vocal  fremitus  may  be  abolished  over  the 
area  of  eonsolidation  as  the  result  of  obstruction  of  ihe  bron- 
t^liiiib's  and  bronchi  by  riltrinniis  plugs. 

RHONCHAL  FEEMITUS 

The  term  rhouL-ha!  fremitus,  or  broneliial  fremitus,  was  first  ap- 
pb"<'d  by  Guttman  to  the  vibrations  Avliicli  arr  nrenerated  by  the 
passaj^e  of  air  in  Die  respiratory  passanrs  through  siTum.  mucus, 
pus,  or  blood  in  tlie  bronrlii.il  tubes.  The  viltralittns  wliieh  are 
thus  produced  arc  readily  apjirrfiatcd  by  the  palpating  hand  ap- 
plied to  tlie  llmrnx.  Tin-  lesions  vvhicii  are  ordinarily  responsible 
for  the  produeti(ni  of  rlmnehal  fremitus  are  situated  in  the  larger 
and  medium-sized  bronchial  tubes  wlien  it  is  a  rpiestion  of  the 
passage  of  air  through  teuaceous  secret  inns;  but  the  lesions  which 
arc  provoeativo  of  the  fremitus  also  not  infrcfjueiitly  assume  the 
form  of  tubercidous  cavities  eontainiufr  llnid  with  a  bronchial 
eommiinieatiou  situated  below  the  level  rd'  the  Jluid,  through 
which  air  ascends  during'  inspiration  and  creates  bubbling  sounds 
which  are  transmitted  to  the  tJinnteie  surface  in  the  form  of 
rhonehal  frt'iniliis.  Mfnee,  it  follows  lliat  ilionihal  fremitus  uuiy 
possess  a  vai'iahle  fliajrnostie  ;mm1  pnigiiostie  sijjnifieance  depend- 
ing npuii  tUo  nieeli;ini*<ni  nj"  its  prrMlnelidii  ijinl  the  regtt>n  of  the 
Iboraeii-  sui'laci-  upon  \s  iiirh  il   is  eiirunnlereil. 

The  rlo»neli;d  rreiiiitns  w  hieh  cri^iiiiites  in  the  l;ii;_f*'r  anil 
uu'dinin  sized  brourlii  in  the  eniirsc  of  ehronie  broiiehilis  and 
brnrn-hial  asthma,  ami  wliieh  is  nn|  r*)"  rsjirrially  ur.-i^  e  prnirnoslii- 
im|ioi-1.  Is  riieunnlrred  in  (he  iiiipfr  sli-roal.  hiwer  ifi  Ifarbn  tenlar, 
and  u])per  ipuiiiniifiry  rey,inns.  Klioiit-lial  freniilns  enrouidi'red  in 
these  rcy:i"us  lias  a  very  considi'ral«!e  Inlensity.  and  it  is  emnmnidy 
felt  ovr-r  a  considerable  area  ol"  tie  thoracic  surfaee.  Rhonehal 
fremitus  which  is  engcndcre«l  in  a  tul^erculnus  cavity,  un  tlie  con- 
trary, is  ordinarily  encountered  in  the  supraclavicular  and  infra- 
clavicular rey:ions.  eorresjiondifii;  to  the  apices  of  the  lungs;  it 
has  not  tlie  intensity  of  tlie  fremitus  generated  in  the  larger 
hronchi;  antl  it  is  f»f  gra\c  |U'ognostic  import.  Tn  palpating  In 
these  regions,  the  examiner  will  md  infrerpiently  encounter  iucpi- 
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tatious  wliicli  are  due  to  the  contractions  of  the  great  pectoral 
muscle^  particularly  %vhcn  dealing  with  robust  siibjeets?,  and 
which  may  easily  be  mistaken  for  rhnnchal  fremitus. 

Similarly,  rhonchal  fremitus  is  apt  to  be  confused  with  pleural 
frietion  fremitus.  Jn  this  connection  it  is  to  be  remembered  that 
in  dealing  with  pleural  friction  fremitus,  the  latter  is  exaggerated 
upon  compression  of  the  intercostal  spaces;  that  pleural  friction 
fremitus  is  ordinarily  attended  by  pain  which  is  exaggerated  by 
pressure  exerted  with  the  finger-tips  in  the  intercostal  spaces; 
and  that  rhonchal  fremitus  arising  in  the  bronchial  tubes  is  fre- 
quently abolished  by  the  act  of  coughing,  whereas  pleural  fric- 
tion  fremitus  is  not  influenced  by  this  act. 

Rhonchal  fremitus  is  transmitted  to  the  thoracic  surface  with 
the  maximum  intensity  in  women  and  children,  in  whom  the 
thoracic  wall  is  thin  ami  elastic,  and  in  the  emaciated  patient; 
and  due  allowanee  should  be  made  f(.>r  tlie  relative  thickness  of 
the  thoracic  parietes  in  interpreting  the  intensity  of  rhonchal 
fremitus  in  any  case  in  which  it  is  encountered. 

PLEURAL  FRICTION  FREMITUS 

In  the  normal  subject  the  visceral  and  the  parietal  pleura  arc 
moistened  by  a  small  (|uantity  of  serous  fluid  which  enables  the 
membranes  to  glide  over  eai-h  other  during  the  respiratory  move 
ments  of  the  lungs  and  the  thnrucic  walls  without  the  productioE 
of  sound.  In  the  presence  of  pleural  inflammation,  however,  the 
surface  of  the  membrane  becomes  invested  by  a  coating  of  fibrin- 
ous exudate  of  varying  thieknes.s,  jjy  virtue  of  whicli  there  is  pro 
dueed  during  tlic  resj>iratory  uiovements  an  audible  nibbing 
sound,  the  pleural  friction  stHuid.  Upon  palpation  of  tin-  tboraN 
over  the  region  of  prodnclion  fd'  tlic  pleural  frictinn  sound  tlier< 
is  frequently  encoujitcrcd  a  paliiablc  vibration  or  Frcmihis.  wliicli 
Guttman  first  desij^natcd  as  jili'iiral  Friction  fremitus.  Tlic  tactile 
impression  which  one  ol»tain.s  is  that  of  grating,  which  is  variable 
in  intensity  in  different  easos  and  which  is  depi'iub'ut  upon  the 
respiratory  excursions  for  its  gcncmtion.  It  is  most  frequently 
encountered  in  the  infraaxillary  region  and  Ihc  lower  mammary 
region;  and  it  is  most  frequently  generatctl  in  a  vertical  direction, 
with  less  frequency  in  an  obliqur  dircctinii.  and  still  h^ss  fre- 
quently in  a  horiziuital  dir«'<*tion. 

The  fremitus  is  appreciated  most  fn'qU(Mi(ly  diH"ing  inspiration 
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with  less  frequtnicy  during  inspiration  and  expiration,  and  very 
rart^Iy  during  expiration  alone.  It  is  not  infrequent  that  the  in- 
tonsify  of  the  frtMiiitns  is  so  slight  that  it  is  not  perceived  during 
tranquil  respiration,  hut  is  brought  to  the  fore  ]>y  a  series  of 
dcop  inspirations.  Also,  it  is  not  infretiuent  for  the  fremitus  to 
disappear  after  a  series  of  deep  inspirations,  probably  by  re-ason 
of  the  smioothing  out  iii>aii  the  pleural  surface  of  the  rugosities  of 
exudate  whivh  ealled  the  fremitus  into  being.  At  any  rate,  the 
fremitus  frequently  reappears  upon  deep  inspiration  following 
a  period  of  tramiuil  respiration  on  the  part  of  the  patient.  The 
intensity  of  the  fremitus  ean  be  reinforced  by  pressure  upon  the 
intercostal  spaces  in  the  area  of  its  production,  a  procedure 
which  is  attended  hy  exaggeration  of  the  thoracic  i>aiu. 

Pleural  friction  fremitus  is  encouutercii  in  the  presence  of  acute 
fibrinous  pleurisy  nnd  durinijr  the  incipient  stajje  of  serofibrinous 
pleurisy.  In  the  latter  tliscasc  the  fremitus  is  present  prior  to  the 
development  of  the  effusion;  it  disappears  with  the  free  establish- 
ment of  effusion  :  and  it  very  freipiently  nv\irs  with  partial  or  com- 
plete alvsx^rption  or  evacuation  of  the  erTusion. 

TUSSILE  FREMITUS 

Tussile  or  tussive  fremitus  is  a  iwlpahlc  thoracic  vibration 
^hieh  is  pr\Hluced  uptui  coujrhing.  It  is  not  invariably  present; 
it  does  not  |HKsst»ss  great  value  in  physical  examination;  and  it  is 
not  frxsiuently  elieitcil  during  ihe  routine  physical  examination. 
It  is  to  Ih»  employtnl  in  dealing  Aviih  patients  who  are  subject  to 
aphonia  frvuu  any  cause,  when  it  is  not  possible  to  elicit  vocal 
fremitus. 

SUCCUSSION  FREBGTUS 

Suceussion  fivmitus  is  a  pal[»aMe  thoracic  vd»n!ilion  which  is 
|tr\*iiuc\\l  whej\  a  |v»ticnt  whiv<e  ple\iral  cavity  cv>ntaius  air  and 
ilutd  U  Muldenly  jarre*!  or  shaken.  Vuder  Tht*se  eirv'umsiances 
the  im|vicl  of  the  tluitl  ts  felt  airainst  !he  ]Mlpaiing  hand  as  a 
vibration. 

lVeftsi\mall>*  exteusivv  pulmotiary  caviiii^  which  are  situated  in 
the  \vnpheral  ivrtions  of  the  lun*:  civc  the  vibration,  if  they 
e\Mit«iu  air  atid  ttuid,  lb«ue\er.  the  physical  »vuditious  are  not 
kK«1  fx^r  the  elieitation  of  this  sigti  fnntt  pulmonary  eavities; 
ani)  it  i*  nuich  uu»r^^  fn^piently  eu\\^«nter«Nl  ui  hydro-,  hemo-,  or 
|>vtwpi»ettmot  homx . 
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HYDATID  FREMITUS 

In  the  presence  of  hydatid  cyst  of  the  lung  with  visible  protru- 
sion of  the  thoracic  wall,  it  is  occasionally  possible  to  elicit  hyda- 
tid fremitus  by  placing  the  fingers,  widely  separated  upon  the 
bulging  area  and  percussing  lightly  upon  one  of  the  fingers. 
Under  these  circumstances  a  vibration  which  is  caused  by  the 
impact  of  the  daughter  cysts  is  occasionally  appreciated  by  the 
fingers. 

CREPITATION 

In  cases  (vf  surgical  einphyscma,  wht'ii  the  subcutaneous  tissues 
of  the  thorax  contain  simjll  beads  of  air,  a  fine  crepitation  is  often 
demou.strable  upon  palpation  of  the  affected  area  with  the  finger- 
tips. Air  may  gain  access  to  the  subcutaneous  tissues  of  the  thorax 
as  a  result  of  trauma  or  operation  upon  the  neck  or  chest,  or  from 
the  rupture  of  dilated  infundibula  in  hypertrophic  emphysema. 

LOCAL  TENDERNESS 

In  the  presence  of  disease  of  the  pleura  and  in  disease  of  the 
lung  complicated  with  pleurisy,  palpation  frequently  reveals  areas 
of  local  tenderuL'ss  upon  the  thoracic  surface.  The  pain  in  these 
cases  is  elicited  and  is  also  defined  by  finger-tip  palpation  of  the 
intercostal  spaces.  Such  localized  tenderness  is  suggestive,  in 
the  first  place,  of  acute  fibrinous  jdeurisy  ;  and  with  less  constancy 
it  points  to  intercostal  neuralgia,  pleurodynia,  fracture  or  caries 
of  the  riks,  deeiily  seated  disease  of  the  lung,  or  disease  of  abdom- 
inal organs. 

Bau  and  Bouillaud  explain  the  local  sensibility  of  certain  in- 
tercostal spaces  in  ciuineetion  with  acute  fibrinous  jjleurisy  on  the 
basis  of  a  neuritis  of  the  cnrrcsiiotidiug  intcreosta!  nerves.  They 
call  attention  to  the  fact  that  the  intercostal  nerv<'S  in  the  poste- 
rior third  of  tlicir  course  arc  in  direct  relation  with  the  under 
surface  of  the  pli'urat  membrane,  and  Bau  lias  demonstrated  mi- 
croscopically that  neuritis  occurs  in  connection  with  tfiis  pain  in 
association  wllli  acute  tibiiuoiis  pliMu-isy  and  pleuro-juiiMimnuia, 

The  fact  that  the  pleural  pain  is  manifested  nnt  uptui  the  pos- 
terior thoracic  surface,  but  upon  the  lateral  and  anterior  aspects 
of  the  chest  is  explained  bv  t!ie  fact  that  irritation  of  tlie  nerve 
trunk  is  transmitted  thronghout  its  terminal  expansions.  The 
predominance  of  the  pleural  sensibility  in  the  sixth  and  seventh 
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intercostal  spaces  is  due  to  the  fact  that  this  region  of  the  thorax 
is  more  mobile  than  other  portions,  and  the  extreme  mobility  of 
these  interspaces  intensifies  the  pain  upon  pressure  with  the 
finger-tips. 

Malloizel,  who  has  studied  pleural  jwiln  with  special  reference 
to  interlobar  pleurisies,  was  able  in  many  instances  of  this  dis- 
ease to  elicit  tenderness  which  corresponded  accurately  to  the 
course  of  the  interlobar  fissure,  commencing  in  the  neighborhood 
of  the  tliird  dorsal  vertebra,  and  radiating  toward  the  lateral  and 
anterior  thoracic  regions  along  the  course  of  the  interlobar  fissure 
in  question. 

While  as  a  general  rule  even  extensive  inflammatory  disease  of 
the  lung  is  unattended  by  pain  upon  pressure  exerted  in  the  in- 
tercostal sjiaces,  in  pleural  iiitlammatiou  of  whatever  intensity 
this  local  tenderness  is  almost  invariably  present.  However,  in 
the  ease  of  lobar  pneumonia,  Ilutinel  and  Paisseau  have  described 
a  submammary  painful  point  in  adults,  whereas  in  infants  and  chil- 
dren the  pain  is  commonly  referred  to  the  right  iliac  region, 
simulating  that  of  acute  appendicitis  in  this  class  of  patients. 

The  pain  of  intercostal  neuraliria  is  not  infrequently  limited 
to  a  single  inlercostal  space,  but  in  this  .s]>ace  it  commonly  in- 
volves the  entire  urea  from  the  virtcbral  column  to  the  sternum. 
Moreover,  it  is  attended  by  the  three  painful  points  of  Valleix, 
pressure  upon  which  aeeenluales  the  pain.  These  points  corre- 
spond to  the  points  of  emergence  of  the  cutaneous  filaments  of  the 
intercostal  nerves.  One  of  these  points  is  situated  in  the  posterior 
extremity  of  the  inlercostal  space  close  to  the  vertebral  eolumu; 
another  is  situated  upon  the  lateral  thoracic  wall  equi-dlstaut 
from  the  vertebral  column  and  the  Ntcrnum:  while  the  third  is 
situated  upon  the  anterior  thoraeie  surface  adjacent  to  the  lateral 
sternal  border.  In  addition  to  the  presence  of  these  painful 
points,  the  pain  of  iniereostal  iieurniiiia  is  paro\ysmal  in  its 
character. 

Xeui*alffia  of  the  phrenie  iier\e  causes  eharaetensiie  tender- 
ness of  the  thi»rn\.  \\\  this  eondilion  pain  is  elicited  upon  the 
exertion  of  pressure  u]>on  the  antero  lateral  thoracic  wall  at  the 
insertions  of  the  dij:italit>ns  of  the  diaphragm  into  the  seventh, 
eighth,  ninth,  and  tenth  ribs:  u]^on  the  insertion  of  the  muscle 
to  the  twelfth  rib  adjacent  |o  ibe  vertebral  column:  and  upon 
the  spinous  processes  o^  the  third  atnl  fourth  cervical  vcrtebrfc, 
which  correspond  to  ih.-  origin  of  the  eer\ieal  plexus.  While 
neuralgia  of  this  nerve  in'easit»nally  develojw  >\ithout  apparent 
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cause,  in  uiany  instances  the  underlying  factor  is  a  diaphragmatic 
pleurisy  or  a  pericardial  effusion. 

The  pain  of  pleurodynia  is  most  frequently  observed  upon  the 
left  side  of  the  thorax,  involving  usually  the  intercostal  muscles, 
and  with  less  frequency  the  pectoralis  major  and  the  serratus 
magmia.  Pressure  exerted  with  the  finger-tips,  movements  of 
the  thoracic  wall  during  respiration,  and  bending  and  turning 
of  the  trunk  intensify  the  pain.  The  distribution  of  the  pain  is 
more  diffuse  than  is  the  ease  with  intercostal  neuralgia,  and  the 
pain  is  constant  and  not  paroxysmal  as  is  the  case  with  neuralgia 
of  the  intercostal  nerves.  When  pleurodynia  involves  the  pec- 
toralis major  muscle  the  pain  is  greatly  agsrravated  when  the 
examiner  eomi>resses  tlie  body  of  the  muscle  between  the  fingers. 

In  periostitis  or  caries  of  a  rib,  the  tenderness  is  limited  to  the 
rib  in  question,  and  usually  to  a  single  portion  of  the  rib,  while 
compression  of  the  adjacent  infercostul  spaces  is  almost  devoid 
of  pain.  Occasionally  there  is  loeal  bulging  and  discoloration  of 
the  integument  over  the  site  of  the  lesion.  Localized  pain  upon 
])resHure  upon  a  rib  is  freriurntly  eneount^'red  ns  a  result  of  frac- 
ture of  a  rib. 

Loeal  tenderness  due  to  peripleuritic  absees.s  is  eonimnnly  at- 
tended by  a  local  bulging  of  the  thoracic  wall,  and  in  the  later 
stages  of  the  condition,  when  perforation  of  the  chest  wall  is 
imminent,  there  is  local  bulging  and  discnbiratinn  oF  tlie  integu- 
ment. 

THE  INTERCOSTAL  SPACES 

In  addition  to  the  elicitation  of  local  teudt-rncss,  palpatiini  of 
the  interspaces  is  employed  in  the  estirnalion  t>f  their  relalive 
widtli  in  cases  of  pleurisy  with  efTusion,  chroriic  ulcerative  phthi- 
sis, and  in  unilateral  and  loeal  deformities  of  Hic  th(>nix  due  to 
pulmonary  fibrosis  or  extensive  bronpliicctnsis.  In  tfie  prt'smrc 
of  pleuri.sy  with  efl'usion,  the  consolidiitioiis  of  lobar  pneiinionia 
and  phthisis,  and  in  cases  of  excessive  pleuriil  lliickenintr.  sis  welt 
as  in  fully  devebqied  cases  of  liyperlnqjlnc  tinpliyscnia,  finger- 
tip palpation  of  the  intercostal  spaces  yields  a  sensation  of  in- 
creased resistance. 

THE  RIBS  AND  STERNUM 

In  addition  to  the  cliriiaiii.n  nf  lendernrss  in  llie  presence  of 
inflammation  and  caries  of  the  ribs,  ]uilpalioH  of  these  slructures 
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in  «^*phiUtic  subjects  occasionally  reveals  the  presence  of  gum- 
QMtotts  nodulevS.  In  rickets  the  rachitic  rosary  is  often  present 
it)  tht  form  of  a  series  of  palpable  or  even  visible  nodes  occurring 
in  scri^  upon  either  side  of  the  thorax  at  the  junction  of  the  ribs 
with  their  costal  cartilajres. 

INilVVAtion  of  the  steruuiu  is  serviceable  in  the  detection  of  minor 
xariations  in  the  prominence  of  the  anijulus  Lndoviei,  and  also 
fm|\U'ntly  revoaU  the  i>rcsence  of  caries  nf  this  bone.  Painful 
wdHrjrtMuont  of  the  sternoelavicidar  articulation  is  more  common 
in  eoun«HMion  with  gonorrheal  rheumatism  than  in  any  other 
dis^Mise.  IVoniinenee  of  the  superior  portion  of  the  sternal  region, 
«it1eudiHl  by  pain  of  a  dull,  boring  character,  is  significant  of 
a«eur\">im  of  the  aortic  arch. 

LOCAL  PULSATION 

l\illV4tion  is  servieeabU'  in  lonlirminsj  the  (indings  of  inspection 
Hj;  Io  pulsjitiun  of  variutis  regions  of  the  thoracic  surface;  for  de- 
l«K«tiug  minor  degnvs  of  thoracic  pulsatii>n  which  may  have 
«vt\^lHHl  deleeluiu  iluriug  inspection;  and  to  gauge  the  force  or 
lifting  power  of  a  lUoracic  pulsalion. 

In  emp>en»a.  when  tliis  invnhos  the  left  pleural  cavity,  the  im- 
jmef  of  the  heart  is  tHummuiivvitoti  to  the  rtuid  during  cardiac 
!^,vstob\  creating  thus  a  svviolic  pulsjttion  in  the  lower  left  antero- 
Uleral  lh«»r«cic  region  VVanl/cl  has  described  a  similar  systolic 
pulN*lion  vshich  \\n^  iriinMniUctl  to  a  ]nuely  serous  pleural  ef- 
f^ixi^MK  «nd  Kiclihnr>i  Ujin  iinM»untcrcd  in  the  child  similar  pulsa- 
lio>»»»  iu  ^e^^u^^  iMVu'»o>nv  ol"  the  vxahx  pleura,  in  this  instance  loc^l- 
|»ed  lo  flic  right  \o\\tH'  anieitOattMal  thoracic  rii^gion.  SimUarly, 
NX  hen  the  bnmiln  ot  ilir  Irl't  hnig  which  overlies  the  heart  in  the 
left  manuoavN  i  eg  ion  hicoim^^i  the  seat  of  dense  cons^didation  in 
piuMimonia  »»r  in  U4\adetl  b\  tlensc  v'ar\Muom.itous  infiltration, 
iheiv  t»  geoeiMh'il  a  s\>iol»e  pulsitlon  or  pulsion  of  this  region 
of  the  thovaeie  muM  \\\\\\  ea*'!»  xcnirieular  systole. 

\s\  the  pre^ict^ee  oT  emp>euu>  neccvNitutis  %\i  the  left  antero- 
Ulei^l  Mnuviele  wall,  there  k  pn<du»vd.  jtisl  ;)i$  iu  the  ease  of 
«iovtte  Hueur.XHin,  a  m^'oUc  puUatJon  \\hi\'h  is  e\)Mnsile  in  ehar- 
avtx^v,  oeettimtg  »u  tdl  d*veonouv  {''\\\^  e\|>atvs.V  pulsation  of  the 
p^Mtvu%ton  may  be  ilelevmu»e«l  with  ease  by  applying  the  fingers 
wu^eh  separated  to  tite  \»M«ou>i  walU  of  the  sjic  *imuli«ne<vnsly, 
whevvupv^y  tl^e  tlnueiH  will  be  ni.^sed  atvtrt  with  each  systole  of 
ihe  he^U  xxbh'h  U  tvaitiauttcil  to  the  contatutM  t\uid. 
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In  the  differentiation  of  such  a  pulsating  empyema  necessitatis 
from  aneurysm  Miiller  calls  attention  to  the  fact  that  empyema  is 
situated  in  the  lower  left  antent-lateral  repimi  of  the  thorax, 
whereas  aneurysm  is  localized  in  the  upper  and  I'ight  portion  of 
the  thorax;  that  in  the  case  of  empyema,  progressive,  gentle  pres- 
sure exerted  upon  the  protrusion  will  cause  its  reduction  by  evac- 
uation of  the  purulent  coutents  into  the  pleural  cavity  through 
the  fistulous  communication  between  the  pus  sac  and  this  cavity ; 
that  in  empyema  the  zone  of  diillneas  extends  well  beyond  the 
limits  of  the  tumor;  and  that  in  empyema  no  systolic  bruit  is 
audible  as  is  the  case  with  aneurysm. 

A  peripleuritic  abscess  overlyiiijr  the  ventriele  of  the  heart  is 
attended  by  a  systolic  pulsation  in  this  area;  hut  in  this  instance, 
as  the  purulent  accumulation  is  enclosed  in  a  cavity  with  rela- 
tively  dense  walls,  the  pulsation  is  manifested  as  a  simple  raising 
and  recession  and  is  not  expansile. 

A  palpable  pulsation  occurring  over  a  rchitively  hrnad  area 
upon  the  left  side  of  the  posterior  wall  of  tin*  tlntnix  below  the 
angle  of  the  scapula,  is  occasionally  noted  in  eonnet-tion  with  an 
extensive  tuberculous  exeavatifui  of  the  left  luny;,  when  this 
cavity  is  filled  Avith  fluid,  to  which  ttie  im]iacl  of  the  heart  is 
transmitted  during  systole. 

FLUCTUATION 

Fluctuation  is  not  ordinarily  dciiioiistrablc  in  conncetion  with 
disease  of  the  thoracic  viscera,  on  a<*couiit  of  tlie  rifj;idity  of  the 
thoracic  wall.  Pleural  effusion,  if  it  is  very  extensive  and  is 
attended  by  marked  widening  of  the  intercostal  spaces,  occasion- 
ally yields  iluctuation  upon  tapping  tlic  thnracii'  wall  while  the 
fingers  of  tlie  opposite  hand  are  pressed  firmly  into  the  inter- 
costal space.  Tliis  fluctuation  is  more  frcipicuily  denioustrahle 
in  the  case  of  rhildn-n  uilli  eitipyenia. 

In  eaS€S  of  empyema  necessitatis,  in  which  the  ;u'euniulatif>ii  of 
purulent  material  is  extensive  and  rufJtnre  is  iuuninent,  jritting 
upon  pressure  Is  readily  obtained,  ami  Jhictuation  is  not  infre- 
quent. It  is  elicited  by  phieing  the  palm  of  I  he  p;il|>aliti|4  luiiid 
over  the  protnidintr  area  ami  ralln-r  I'nreiMy  strikiiij,'  tlic  oppos- 
site  side  of  the  thorax  with  the  free  hand,  a  prncciinre  which  is 
not  devoid  of  danger  in  all  e;ises.  In  most  cases  of  empyema 
necessitatis  the  local  bul^'ing  may  be  )iia<le  to  disappear  by  pro- 
jssive  pressure  exerted  upon  the  tumor  by  the  palm  of   iJie 
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liand.  Upon  removal  of  the  pressure  the  tumor  resumes  its  for- 
mer dimt'iisioiis.  Not  infrequently  the  size  of  the  protrusion 
caused  by  empyema  necessitatis  is  variable,  depending  upon  the 
depth  of  the  respirations.  Fluctuation  is  oeeasionally  demon- 
strable in  the  presence  of  abscess  of  the  pectoral  wall,  wliether 
due  to  disease  of  the  thoracic  musculature,  the  ribs,  or  caries 
of  tlie  bodies  of  the  d(U'sal  verlebrap.  Aneurysm  of  the  aortic 
arch,  with  erosion  of  the  sternum,  presents  an  expansile,  fluctuat- 
ing tumor,  above  the  base  of  1he  lienrt. 


CHAPTER  IV 
PERCUSSION 

ObjCNCt  and  Technic. — Percussion  was  first  applied  to  the  ex- 
ploration of  pathologic  states  of  the  respiratory  organs  by 
Auenbrugger  of  Vienna  in  176L  However,  the  value  of  percus- 
sion was  not  fully  appreciated  until  the  year  1808,  when  the 
French  physician  Corvisart,  physician  to  Napoleon  I.,  revived  the 
subject  and  further  elaborated  the  technic  of  percussion.  During 
the  same  epoch  Piorrj*  of  France  introduced  topographical  per- 
cussion of  the  thoracic  viscera,  and  Skoda  of  Vienna  published 
his  studies  upon  the  probable  genesis  of  hyperrcsonance  and 
tympany  in  connection  with  pulmonary  relaxation  and  compres- 
sion. The  technic  of  percussion  and  the  attributes  and  mode  of 
production  of  the  various  percussion  findings  were  further  eluci- 
dated by  the  epoch-making  researches  of  «ueh  investigators  as 
Wintrich,  Traube,  Biermer,  Gerhardt,  and  Weil.  Indeed,  so 
thorough  were  the  studies  undertaken  by  these  latter  investi- 
gators, that  modern  investigation  has  accomplished  little  in  the 
way  of  additions  to  the  physical  laws  which  were  enunciated  by 
these  authors  in  relation  to  the  generation  of  the  various  char- 
acteri.stics  of  the  percussion  sounds. 

Percussion  is  employed  in  the  study  of  disease  of  the  respira- 
tory organs  for  tJie  purpose  of  eliciting  sounds  which  are  normal 
to  the  pulmonary  parenchyma  and  sounds  which  only  arise  in 
the  presence  of  diseased  states  of  these  organs;  to  determine  the 
situation  of  the  borders  of  the  intrathoracic  organs;  and  also  to 
note  the  d^-gree  of  resistance  offered  to  the  percussion  stroke  by 
the  tissues  under  examination. 

Percussion,  as  fonimo/ily  practiced,  consists  in  striking  the 
surface  of  the  Jinvi  iiri'b'r  fxnniination  with  a  view  primarily  to 
eliciting  sound,  and  M-condarily  for  the  determination  of  the 
degree  of  resi»^tan<''*  ofTrred  to  the  percussion  blow.  During  this 
maneuver  the  jji'P-us.^iion  hh>w  may  bo  directed  with  the  finger  or 
with  a  sp'^fially  d«'vi)«cd  iM.TcuH.Hion  hammer,  and  either  directly 
upon  the  pari  under  examination,  or  upon  an  interveninn:  medium, 
usually  a  finger  of  the  opposite  hand  of  the  fxaminer,  or  in  other 
instancen  jdHT**H  of  metal,  glass,  ivory,  or  hard  rubber.  The  in- 
Ill 
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tlie  lilow  IS  struck,  finger  or  hammer,  is 

r;:  tkr  xDterraiins  medium,  finger  or  plate,  is 

r.    \rken  an  intervening  medium  or  plexim- 

^be  petesssion  is  termed  mediate  percussion; 

iBtcrrcmng  instrument  is  present,  but  the 

i  iaiitly  vpoa  the  part  which  is  under  examina- 

is  UiBi^d  immediate  percussion, 

L- — In  the  practice  of  immediate  or  dire«t 
er  is  diispeused  with  and  the  blow  is  stniek 
valL    The  finger-tips  or  the  palm  of  the 
the  former   in  the  percussion  of  the 
th^  presence  of  consolidation  of  the  apices 
•mI  tlie  latter  in  lightly  slapping  the  two  halves 
:  m  tile  effort  to  demonstrate  the  presence  of  dullness 
■  Hliitiiiifj  lance  area,  usually  at  the  bases  posteriorly. 


Plg;_    .11.  — IVnriMe»*tMi    hMmtaer 


V(^  -U.  ^Lm4  n»6^»  ifi*^um»>fi>er. 


^BMmtssioii.  This^  the  ituvit  frei)uentty  employed  mode 
*/f  p«»cvu;s&k»«.  is  prnctiotsl  by  two  mcthvHls;  namely,  by  instru- 
m^tUiU  p*f\'^i^i<*n,  and  by  ti$u;rr  p*f\i»jv<V«.  Each  method  has  its 
inikirreue  advantt^^-N;  but  it  is  advisable  for  the  student  to  perfect 
himsk'lf  in  one  methiKl  aiul  to  dn*'ttr\l  the  other. 

lu  instrumental  jhtvusmou  the  bli»w  ts  directed  upon  a  plexim- 
eter  of  jclass,  i\ory.  rubber,  or  met.'*!  by  means  of  a  special  per- 
citt^t^UL  hammer.  U  «s  t-ssiuitial  that  the  pleximeter  shall  be 
sulljeifutly  narr\»>v  to  tit  mto  tin*  ifiterc*.«stal  sv>a<vs  without  over- 
lying the  adjtuviit    r»l»x.  and   it    ts  Mtxvssary   that  the  plexor  be 

e^liiiinK**l  ^"»«  «»  ^"•*»^1  '*'  "^'^^  ''''^'^***^  '"  '*^^*^'*  ***  ^^"^^'^  ^^"^  produe- 
tn>tt  of  adveiililious  s..u»ul  auriH.,-  the  delivery  of  the  percussion 

blow 

In  the  }M«utior  ol  MiK>'  r^'tvuswi'f  a  tttt)^T  of  the  left  hand  of 
th.'  ,'Na«n..of  ,.  <ivrU.'A  liru.U   hikI  oveuN   with  the  palmar  aspect 
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down  upon  the  area  under  examination  while  the  "blow  is  delivered 
b^-  one  or  more  fingei-s  of  the  right  hand,  the  plexor  finger  or  fingers 
being  flexed  as  nearly  as  possible  at  a  right  angle.  The  stroke 
should  preferably  be  directed  upon  the  base  of  the  nail  or  upon 
the  second  phalanx  of  the  middle  finger  of  the  plexiraeter  hand. 
To  obtain  satisfactory  data  by  finger  perenssion  it  is  essential 
that  the  pleximeter  finger  be  applied  firmly  and  evenly  upon  the 
part;  that  the  percussion  stroke  be  delivered  quickly  and  in  a 
vertical  direetion ;  that  the  jilexor  finger  be  raised  immediately 
and  not  be  permitted  to  remaiu  in  contact  with  tlie  pleximeter; 


FitJ.    4J.  —  Iiiunctlialc    pen  tissi-m    nf 
clavicle. 


that  the  percussion  blow  he  ticlivercd  riilin-ly  by  a  urist  movement, 
the  forearm  not  ]>arti«'ipating;  and  that  tlie  sin'ccssive  bl(j\vs  be 
delivered  with  uniform  intensity. 

Finger  percnssion  is  iJi-cfcrable  to  instrnmenlal  percussion  for 
the  reason  that  the  pleximeter  fifiger  becomes  a  sensitive  palpating 
medium,  appreciating  minor  variations  in  tlie  degrei'  of  resistiuiee 
which  the  chest  wall  tilTcrs  to  tiie  percussion  str(tke.  ^roreover,  the 
finger  may  be  more  firmly  ap|»lied  to  the  area  iiiulei-  investigation, 
excluding  the  possihle  intervention  ttf  air  betwi-en  rliest  wall  aiul 
plexiraeter. 
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1)1  i\u'  jira(rtice  of  oiediatc  percussion  only  a  few  strokes  should 
fi(«  onipfuycfl  in  a  given  region.  As  ranch  information  is  to  be 
nbtaiiied  liy  four  or  ifive  strokes  properh'  directed  as  by  a  greater 
number,  which  tend  to  impair  the  nicety  of  the  auditory  apprecia- 
timi  of  tJie  tone«  which  are  elicited.    In  comparing  the  quality  of 


I'Ig.   m — rniiiMikni   nf  jHilmonary   apiirs.  Kis.  •»'*■. —  rcrciiijsiipn   i-r  lalrral  lliuraeic 

rrgr'ol). 


J^ 


«M 


I'iB.  «I7,      Pnnnsion    iif   posterior   ilinrax. 


ilh'  Mtiiiul  ili<'it<«J  u|ti>it  tlir  luo  >ii(k'8  ol'  tin*  chest,  exactly  corrc- 
KjHiriiiiii^'  poims  sihinll  \u'  srli'i'ii'il  nptni  citluT  side;  and  the  per- 
t'lisNiitn  blows  shoiilil  be  .b>li\  iTnl  \\[{h  uiiironu  force  in  each 
instiinci'. 

IN't'ciisKii>ii   is   j»rui'iir*M|   uifb    mosl    s;itisl';it'1(iry   results   with  the 
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patient  in  the  sittjng  or  siamlini;  ponture.  During  percussion  of 
the  anterior  surface  of  the  thorax,  as  well  as  in  percussion  of  the 
supraclavicular  regions,  the  hands  sliould  .hang  naturally  at  the 
sides,  the  head  should  be  held  symmetrically  in  the  median  plane 
of  the  body,  and  the  entire  attitude  of  the  patient  should  be  natural 
and  unconstrained.  In  percussion  of  the  supraclavicular  and 
infraelavicular  rogioiis,  the  examiner,  assuming  a  position  at  the 
side  of  the  patient  should  apply  tiie  plcximeter  fingers  firmly  and 
evenly  to  the  integument  in  these  regions,  the  index  and  middle 
fingers  occupying  the  infraclavicular  region  and  the  ring  finger 
occupying  the  supraclavicular  region.  During  percussion  of  the 
lateral  regions  of  the  thorax  a  good  exposure  is  obtained  by  direct- 
ing the  patient  to  elasp  the  hands  betiind  the  head,  the  arms  mean- 
while being  drawn  backward.  In  percussion  of  the  posterior 
thoracic  wall  the  patient  should  bend  the  trunk  forward ,  meanwhile 
crossing  the  arms  upon  the  chest,  and  approximating  the  elbows. 
In  this  attitude  the  si^aindjc  are  wi<le]y  st^paratcd  and  are  closely 
applied  to  the  bony  thorax.  When  it  is  necessary  to  practice  pcr- 
eu&sion  with  the  jjaticnt  in  the  recumbt'tit  posture  the  examiner 
should  bt^ar  in  mind  flu'  adventitioii.s  iin|ij>irnient  of  resonance  in 
the  dependent  portion  of  the  tliorax;  and  the  pationt  must  be 
turned  a  suflu-i^'ul  rnnnber  of  times  to  insure  the  percussion  of  all 
rejrions  of  thf*  thorax  in  Hk^  nuist  favoi-ablp  posture  obtijinahlc. 

PALPATORY  PERCUSSION 

In  the  practice  of  this  melhod  of  percussion  the  primary  object 
is  the  determination  of  the  degree  of  resistance  afforded  by  the 
underlying  structures  rather  than  tln^  production  of  sound.  Pal- 
patory percussion  is  employed  in  bfith  direct  and  indirect 
methods.  In  the  former  the  chest  wall  is  struck  with  the  pads 
of  the  finger-tips  with  a  pushing  movement,  the  sensitive  linger- 
tips  noting  the  degree  of  resistance  to  tlie  blow.  Indirc<'t  or 
mediate  palpatJjry  fn'rcussion  is  in'm-l  iced  hy  striking  the  plcxi- 
meter finger  with  a  tardy,  pushing  laovi'mcnt  rathrr  tbari  with 
the  sharp,  qutek  stroke  of  routin*^  ]icrrnssioii.  ami  aUowiMg  tht* 
plexor  to  ri'niain  for  an  iiistanl    ofMni  ihc  ph'xiaH-lei'. 

Palpatory  pcrinissirm  is  ol'  serN'irc  m  dL'trriiiining  the  prrsenee 
of  fluid  in  the  plvoral  cavity  ami  in  outlining  the  bonlers  of  a 
hypertrophied  heart  or  a  lai'L-'c  iM-rit-ardial  clTiision  l)y  (hi"  ;j nida- 
tions wliicli  are  I'ucounlri'cd   in  the   rrsistijni'c   (o  the  pt  teussion 
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AUSCULTATORY  PERCUSSION 

This  m«:'thoil  of  piTciission,  which  cotnbiues  ausoultaliou  with 
mediate  or  ininiediate  percussion,  is  employed  for  tlie  purpose 
of  outlining  the  borders  of  solid  organs,  consolidations,  neo- 
plasms, and  colleetions  of  fluid.  In  the  praetiee  of  auscultatory 
percussion  the  ehest-pieee  of  the  stethoscope  is  applied  over  the 
organ,  consolidation,  or  structure  whieh  is  to  be  outlined,  and  is 
retained  in  position  by  the  patient  or  an  assistant  while  the 
examiner,  after  first  percussiuj>:  near  the  bell  of  the  instrument 
and  fixing  in  his  mind  the  quality  of  the  note  whieh  is  elicited, 
proceeds  to  percuss  towiird  the  instninient  from  the  several  direc- 
tions upon  the  surfiH-e  of  the  thorax.    Iti  llie  performance  of  this 


I'ilt.    4!<.      ,\iuv«(li«ti<rv    |irrvtts»ii<n- 

nuiMtMiM'i  iitiHlijih'  ju'ri'MSMion  nu*y  hi'  cn>|»lo>eil  or  direct  palpatory 
pen'iissioii,  vv  niitiirihulf  piM^Mission  in  ihc  f<»nn  of  rapid  finger 
llii'lviiiu  hish'iiil  nl'  I'hipln^  nij:  pt<n'»Ksi,m,  the  same  result  is 
olilaiiunl  il'  (111'  \ll^nl(m^:  (niuni!  loik  is  drawn  ovfr  the  integu- 
nii'Ml  of  Hh'  thnins  towaiil  lln'  Im'II  »if  the  nisTVument;  or,  in  the 
altNChcc  111  ihis  itisiniioriii.  Ii\  drMwniii  ihc  rubber  eraser  of  an 
oi'i1intir\    |ii'o<<iF  i»v  i-r  l  lu<  skm 

In  (MiNvnIitiho  >  ^nioMsMioi  (iT  >olid  siructurc:^  "which  are 
eo\i'if'<l  Ity  |tnhiititiiii  \  Iismh'  ihi<  iwuc  is  .>hscr\cd  to  \nulergo  two 
Niii'ccHi^h  •Mill«'H(h«»M'  II  (uniiiMN  ihipjioiutMit  »>f  resonance,  which 
\h  lolluuf'il  uri'MMtliiMl \  In  h.ink  (tolliu's-,  ,»r  ihiincss,  The  several 
poinu  itl  uliiili  Mu'  |n't  III »  toll  oi'it'  is  ol>sor\cd  to  change  may 
he  umi  Im'iI  o|moi  iIii<    ilm  w  [\\\  .»  .I.'i  nio>;raphic  pencil;  and,  when 
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connected  by  a  line  drawn  through  each  of  them,  will  indicate 
the  borders  of  the  organ  or  structure  under  examination.  Most 
frequently  employed  in  outlining  the  areas  of  relative  and  abso- 
lute cardiac  dullness,  auscultatory  percussion  is  also  useful  in 
differentiating  by  tonal  variations  between  the  dullness  of  the 
liver  and  that  due  to  pneumonic  consolidation  of  the  right  base 
or  pleural  effusion  of  the  right  side.  Similarly,  it  is  an  invaluable 
aid  in  differentiating  consolidations  of  the  left  lung  from  the  dull- 
ness of  the  heart. 

BESPIBATOBY  PERCUSSION 

This  mode  of  percussion  consists  in  percussion  of  the  two  sides 
of  the  thorax  during  quiet  respiration  and  again  during  forced 
inspiration  with  the  object  of  determining  minor  variations  in 
the  pulmonary  resonance  upon  the  two  sides  of  the  thorax.  The 
method  is  particularly  useful  in  the  detection  of  minor  degrees 
of  consolidation.  In  incipient  phthisis  upon  consecutive  per- 
cussion during  quiet  and  during  forced  inspiration,  the  dullness 
upon  the  consolidated  side  remains  unaltered,  while  the  sound 
side  exhibits  an  increase  of  resonance. 

SUPERFICIAL  AND  DEEP  PERCUSSION 

The  terms  superficial  and  deep  as  applied  to  percussion  have 
special  reference  to  the  force  of  the  percussion  blow,  and  each 
method  has  its  indications  in  the  examination  of  the  thoracic 
viscera.  In  practicing  superficial  percussion  the  thorax  is  tapped 
quickly  and  liglitly,  Avliercas  in  deep  percussion  the  blow  is  de- 
livered with  sufficient  force  to  set  up  vil)rations  in  the  deeper 
structures.  In  tlie  examination  of  persons  with  thin  chest  walls 
as  well  as  in  tlie  examination  of  cliildren,  superficial  percussion 
is  to  be  employed.  It  is  also  to  be  preferred  in  the  delimitation 
of  consolidations  which  are  situated  immediately  beneath  the 
chest  wall,  in  order  to  obviate  the  cstablisiinient  of  confusing 
vibrations  in  the  deeper  structures. 

In  the  examination  of  patients  with  thick  chest  walls,  on  the 
contrary,  and  in  the  elicitatioii  of  dullness  of  deep  consolidations 
which  are  covered  hy  normal  pulmonary  tissue,  forcible  or  deep 
percussion  is  to  be  employed.  This  method  of  examination  is 
useful  in  eliciting  the  dullness  of  central  pneumonia,  deeply 
situated  aortic  aneurysm,  and  in  estimating  the  upper  limit  of 
hepatic  dullness. 
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ATTRIBUTES  OF  THE  PERCUSSION  SOUND 

The  sound  which  is  elicited  upon  percussion  of  the  thorax 
possesses  certain  inherent  attributes  or  properties;  namely, 
quality,  pitch,  vftmsiiij  or  volume,  and  duration. 

Quality.— Quality  is  the  property  or  attribute  by  which  a  given 
sound  is  distinguished  from  a  sound  of  different  origin.  It  is  by 
the  quality  of  the  sounds  that  the  sound  which  is  produced  upon 
striking  a  piei-e  of  iron  is  distinguished  from  that  which  is  pro- 
duced upon  striking  a  piece  of  wood,  and  by  which  the  sound 
which  is  produced  upon  percussiut]^  over  the  normal  lung  is 
diflTerentiatc'd  from  tluit  which  is  elicited  upon  percussing  over 
a  solid  organ.  It  is  tlrcir  (|iiality  which  gives  to  the  various 
soiuitls  Mhich  nrc  elicited  upon  ]icrcnssioii  their  individuality 
and  iiuirh  iif  iheir  l<H*aHziny:  vjihic. 

Pitck  Tho  pilch  of  n  sound  is  d*  (ermincd  l>y  ihc  rapidity  of 
Ihc  vibrations  bv  wliich  (be  sotmd  is  produi-cd.  When  the  surface 
of  (he  tluirax  overlyintr  thi*  luh«r  is  percussed,  ibe  air  content  of 
the  inmuncrable  pulnunmry  iilvcoH  is  thrown  into  vibration. 
I'itcb  iiuiy  be  liijrh  or  low.  dcpendiiiix  as  it  does  upon  tlie  rapidity 
tvf  iboso  vibratituis,  rnpid  vibrjitious  in'oiluciny;  a  note  of  high 
pitch,  while  sbnv  vibrations  produce  one  i4  bnv  pitch.  The  rate 
ivf  the  vibrations  is  in  turn  inllucn*'cd  in-  the  size  of  the  cavity 
civulainini;  the  nir  and  by  I  lit*  t'orcc  of  die  penMissjusr  blow,  being 
more  niiuil  in  snuill  cnilii^s  and  with  fiuviblc  percus-sion  blows. 

Intonsity.  Intcnsily.  or  volume,  bn^  ri-frn'm-e  lo  the  loudness 
of  the  sonml.  (bis  in  lucn  ib'pcndiiii:  ujion  tin*  amplitude  of  the 
xibrMliooh  uhii'h  arc  i^cntnMi*!!.  Ihc  force  of  the  percussion  blow. 
the  (Im'lAii.'ss  n!'  ||ii>  (Ik'sI  Willi.  iiM.i  Ihc  ,nnouiit  of  air  in  the  area 
iiuder  •'NMmmnhoti.  \Villi  lit\i\\  porcussiou  over  an  area  of  lung 
c(ni1ainin«  Jin  I'xcess  nf  jiir  Mini  with  a  thiu  clicst  wall,  hu  intense 
sound  iH  pri^din't  il  ;  \\)nli«!j  siiiiil;ir  stroke  o\<m*;i  rciiiiui  containing 
lillU<  iiiv,  oN.'ihihl  b\  Hii.k  ih.  <t  u.ilU,  produ.M's  ji  s.omd  of  minor 
inloiisil  V 

nuniltou  Tlir  . I  in. Hi. 01  .»!  KmojIIi  oT  ibc  pen-nv^ion  s.>und  pos- 
sessrs  (•-...  of  ,ti,M'h..-.lir  -.n' iiillrnn.'r  ih.in  .b»  llic  otlicr  attributes. 
In  j'rucml  II  \nn\  \u'  'Ijir.!  | li,'i I  ilic  fbMrcr  llie  note  and  the 
hiwlnM  tli.>  |.iti  I.  IIm'  'boll.  I  Ilic  dnr;»iion.  the  duller  the  note  and 
(bi>  lower  III!    |Mii'h    llh'  liou'ci'  ilo'  dur.Hiou 

l>KUHl*;i<:  Ol-  KF.SISTANCE 

Aside  Inou  .  !i.  ihop  ■ I   |».iuisMon  in  rmplo\e«l  to  detennine 

the  deiirci.  ,.l'  ir  ».(,ii,..    ,i .  uppi*.    u.d  b\    'lo*  pb^\imeter.     In 
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mauy  instances  the  degree  of  resistance  encountered  affords  a 
valuable  information  as  does  the  sound  which  is  elicited;  and  ij 
eases  where  for  any  reason  the  sounds  produced  are  not  typical 
it  may  be  the  sole  guide  of  the  examiner.  Increased  resistanc 
to  the  percussion  blow  as  appreciated  by  the  pleximeter  indicate 
a  decrease  in  the  air  content  of  the  part  and  a  correspondini 
increase  in  solid  structure  or  the  presence  of  fluid.  A  hig! 
pitched  note  with  well  marked  sense  of  resistance  indicates  tha 
the  air  content  is  small  while  the  proportion  of  solid  material  i 
correspondingly  in  excess  of  the  normal  amount. 

NORMAL  PERCUSSION  SOUNDS 

Pulmonary  Resonance 

The  sound  which  is  elicited  upon  percussion  uf  the  surfac 
of  the  thorax  which  overlies  nuruial  crepitant  ijulmutiaiy  tissu 
is  termed  pulmonar>j  rcsonuucc,  or  normal  vfnicHlar  rcsonaua 
When  the  thoracic  surface  is  percussed,  the  aerial  content  of  th 
pulmonary  infnndibnla  and  alveoli  which  arc  situated  within  tli 
range  of  the  shock  of  the  percussion  blow  is  caused  to  vibrate,  wit 
the  consequent  production  of  sound.  The  quality  of  this  sound  i 
distinetivCj  and  is  only  afforded  by  percu.ssion  of  normal  pulmonar 
tissue  containing'  its  normal  quota  of  air  separated  by  innumcrabl 
interalveolar  septa.  The  intensity  and  pitch  of  the  sound  depeu' 
upon  the  amplitud*'  and  rate  of  tlir  vibrations  which  arc  jjoncrate 
in  the  aerial  content  of  tlie  closed  spaces,  by  the  distarn'c  of  tlics 
air-containing  spaces  from  the  thoracic  surface,  and  by  the  thicl; 
ncss  of  the  chest  walls.  With  strong  jjcrcussion,  vibrations  cj 
greater  amplitude  are  generated  with  the  production  of  a  mor 
intense  sound  than  that  which  is  produced  liy  feeble  percnssioi 
Similarly  percu.ssion  of  the  thorax  in  the  infraebavieular  and  axi 
lary  regions,  situations  in  which  tin*  ]iulmonary  tissue  is  elosel 
apposed  to  the  thoraeie  walls  is  attended  hy  a  more  intense  .hoimi 
than  is  percn.s.siim  of  the  region  of  the  shoulder  jrirrlle  wliere  tli 
lung  is  separated  by  voluminous  museulature  and  bony  struetur* 
from  the  surface  of  tlie  thorax.  Rimibirly  in  Die  thin  thorax  of  tli 
female  siibject  and  tlie  child  the  n'sonant  note  of  percussion  of  tli 
normal  Innsr  possesses  tireater  inti>usi(y  than  in  Ww  eorrfvspoiidin 
region  itr  the  ntiriiial  adult  male  subject. 

The  nornuil  thorax  prrseids  eertaiu  tutflftfurf  I'drtatious  in  pu 
monary  resnnanei"  with  wbieli  it  is  essential  that  Ih*'  e\;nniMi 
be  familiar.     Pnbiionaiy  resonanre  of  niaximuni  purity  is  obtjiiiir 
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upon  percussion  of  tin'  finst  two  intercostal  spaces  in  the  infra- 
clavicular region  for  the  reason,  as  Seitz  has  shown,  of  the  greater 
width  of  the  intercnstnl  spaces,  and  the  relative  thinness  of  the 
tlioracic  wall  in  (his  region.  In  these  interspaces,  however,  the 
resonance  exhibits  minor  variations  in  its  intensity.  It  attains 
its  maximnin  intensity  in  the  midelavienlar  line,  from  which  point 
it  dirninislies  in  intensity  as  one  percusses  outward  toward  the 
shoulder  where  the  preat  pectoral  unisek'  becomes  more  volumiuous, 
and  inward  toward  the  sternum,  in  which  situation  the  anterior 
border  of  the  huifj  becomes  projjre.'isivety  (hi]uier,  and  presents  a 
less  voluminous  pulmonary  pareuidiyiiia  in  the  sphere  of  the  shock 
of  the  piTeussioji  blow.  In  rijrhl  handed  subjects  the  resonance  is 
usually  slightly  less  intense  upon  the  rijjbt  side  of  the  thorax  in  the 
first  two  interspaci'H,  owing  to  the  more  excessive  development  of 
the  jM'ftoral  muscles  njmn  this  side.  It  is,  moreover,  frequently 
notcfl  thaf  (he  resonance  wliieli  is  elicited  in  the  first  intercostal 
spacr  is  slightly  less  tntf'use  tluui  that  whirh  is  produced  upon 
|iereuNsioi(  (d*  the  scci^nd  intcrsjiarc.  a  fad  whirl)  is  explained  by 
tlie  ra<'t  that  the  lirst  intercostal  si>ace  is  more  deeply  situated 
Ihan  is  tln'  second  owing  to  !lii'  backward  eoin*sc  of  ihe  first  rib  be- 
Jiealli  tin-  rbivirle.  and  by  the  fart  that  in  tlir  iwt  of  mediate  per- 
cussion till'  [tlexiineti-r  is  rtnertl  in  Ihe  laajorily  i»f  cases  to  rest 
partially   n]inn  Ihesi"  bones. 

During  pernissicai  ol'  Ihe  tirsi  two  inl<'i"e(is1al  spact's,  <»arefnl 
rnmpnrisoii  id"  the  ititensily  of  the  re.sonanee  should  be  made  upon 
Ihr  two  sJdrs  of  the  thorax.  In  pereussion  id"  the  r«'gions  of  the 
aulrriur  thoiaeie  suri'nee  l»'l(ivv  the  second  iulersjiarc  sueh  compari- 
son is  us(»Iess  on  ai'cnnut  id"  llie  intiuence  \\tiieh  the  |U"ojectiou  of 
the  heart  liiwai'd  {lie  trft  lias  upon  the  intensity  of  the  two  sfuinds. 

Ill  the  third  and  rouitb  intrrenstal  s|»aei»s  \]iv  |ndtn(Miiiry  res- 
onaiHT  is  li'ss  pun-  tliaii  In  th<'  lirst  two  spaces,  owing  to  the  ex- 
Icnsive  dislributiuu  ol'  the  great  |>eclo];d  iniis4*le  in  tliese  regions, 
t<t  th<'  Ihiekness  t>f  the  iiarinieiilns  adi]H}siis  nf  tbc  nunuiniiry  gland. 
an<l,  iijioii  the  left  side,  the  projectitMi  of  tlie  hciui  to  tlie  bd't  of 
the  sternal  boj'tler.  Heitz  hohls  that  the  more  pnniouneetl  narrow- 
fjig  of  tile  intercostal  spaces  as  one  descends  n]Hrii  the  anterior 
tlmraeic  wall  plays  an  important  part  in  the  progressive  enfeelile- 
ment  of  |udmonary  resonance  which  is  encountei'cd 

In  the  fifth  intercostal  spaces  pulmonary  resonance  is  variable 
upini  the  two  sides  of  the  thoi'ax.  I'poii  the  left  side  of  the  thorax 
in  the  male  subject  the  iiitensity  of  the  resonance  is  moderately 
impaired  by  the  presence  of  the  mammary  gland,  and  m.'nkedlv 
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impaired  by  the  same  glaod  in  the  female  subject.  Mor 
internal  to  the  midclavicular  line  upon  this  side  of  the  thorax 
area  of  relative  cardiac  dullness,  corresi>oiiding  to  the  regi 
which  the  heart  is  invested  by  the  anterior  pulmonary  b 
which  becomes  proprre.ssively  less  voluminous,  there  is  ranrkf 
painncnt  of  pulmonary  resonanee.  Similarly,  upon  the  rigli 
of  the  thorax  in  the  fifth  iutiTspnee  the  area  nf  relative  h 
dullness  is  encountered  in  wliich  the  upinT  diiijihrasrniatic  si 
is  clothed  by  the  thin  lower  border  of  the  h\n]X,  yieldinjjr  a  di 
tion  of  resonance  which  is  soon  to  termitmte  in  frank  flatness 
the  area  is  attained  in  which  the  liver  is  direi-tly  apposed  1 
anterior  (boraeie  wall.  In  the  rivdit  fil'tli  iiitcrenstul  spat 
areas  of  relative  cardiac  au<l  n-lative  hrnatJe  dullness  nu 
almost  a  rijrht  aiiirle,  tVirtnin*;  an  aujjile  of  [julnunuu-y  reso 
immediately  to  the  right  of  the  sternum  in  this  interspace,  Ebi 
cardwhcpatic  angle. 

In  the  sixth  rijjht  intercostal  space  pidmonary  resonance  ex 
an  aljrupt  transition  into  Hatiiess,  indicHtiii^'  in  this  situatit 
superior  limit  of  the  area  ol"  hejiatie  flatness,  in  which  the  li 
in  immediate  afipositiun,  bciHMth  the  diaphra'im  with  llu>  an 
thoracic  wall. 

In  all  ref?ions  of  the  thorax  percussion  over  the  ribs  and 
structures  yields  pulmonary  rosonanfe  ot*  less  purity  thai 
which  is  obtained  ujiun  jiercussion  ttf  the  iuti-rcosta!  spaces 
deed,  as  one  percusses  inward  in  the  superior  intercostal  ; 
toward  the  sternum,  as  this  bfim-  is  fnenuntereil.  the  osiral 
iinucc  afforded  by  percussion  of  this  Imne  bh-nds  wilh  thr  |nilin 
resonance  of  the  interccistal  sfiuei-s. 

In  the  supraclavicNlar  rrjrions  luiinuinary  rrsniuuire  is  cm 
ered  which  becomes  proj^ressivtiy  imu'r  intrust'  as  nii«>  per 
inward  toward  the  median  line,  to  tinaily  «rivc  [*hu-e  in  this  lo 
to  the  tympany  ot"  the  tracben.  Tin'  |)ro^n*(>ssivi»  incrrase  in  i 
ity  of  pnlmnitary  ri'son;nn'p  uud*"!-  thrs^*  (■in'nnistaiuM\s  slumld 
all  cases  attrihufi'd  \u  its  rt'jd  cause,  I  he  ]n-(txiiiiily  of  the  I J 
to  the  pulmonary  api«-es  in  the  mi-dian  line  nt"  the  IhhIv.  i)\' 
different  ai|rnificanc<>  is  liyprrrcs<>n;nu'i'  enrounlcri'd  in 
regions,  when  Ibis  is  cncoiiiilerrd  thrnn^lmiit  the  r<"«^i(m  ai 
tends  well  outward  tnw;ird  Ihc  djsfal  cxlrratily  cit*  tJic  elaviel 

Percussion  of  the  clavicle  yirlds  rrsonait*"!'  of  iuipaireil  iiit< 
which  contrasts  markedly  witli  the  pm  '   ihe  pulij 

tianpp  in  thp  infraHavit^ular  reyiiin. 
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further  impairs  the  purity  of  the  resooance  as  do  also  irregularities 
due  to  former  fractures  or  osseous  disease. 

Percussion  of  the  sternal  region,  overlying  the  sternum  and 
ensiform  cartilage,  yields  three  distinct  variations  in  pulmonary 
resonance.  Aside  from  the  influence  which  the  osteal  resonance  of 
the  bone  exerts  upon  the  pulmonary  resonance,  there  are  distinct 
variations  in  the  quality  and  intensity  of  the  pulmonary  resonance 
as  a  result  of  the  influence  upon  the  latter  of  the  anatomic  struc- 
tures with  which  the  sternum  is  in  relation  in  different  portions 
of  its  distribution.  Pereussion  of  the  mcumbrium  sterni  and  the 
portion  of  the  gladiolus  above  the  level  of  the  fourth  costal  carti- 
lage yields  upon  forcible  jtereussion  resonance  blended  with  the 
tympany  of  the  sulijacent  trachea  and  primary  bronchi.  Below 
this  level  percussion  of  the  gladiolus  yields  rather  marked  impair- 
ment of  resfiruiru'c,  cnrrcsporuling  to  the  area  of  relative  cardiac 
liullneNS  in  Avblch  the  heart  is  covered  by  the  thin  borders 
of  the  luuirs.  Percujision  of  the  ensifonu  eartilagc  yields  frank 
dullness  or  flatness,  on  account  of  its  aiiposilion  with  the  left  lobe 
of  the  liver.  TTowevei*,  in  the  presence  of  *^xtrenie  distention  of  the 
stonuK'h  with  gas.  this  fl}i1ness  may  be  replaced  with  gastric  tym- 
pany. whi<'li  has  nothing  in  ennimon  with  the  rpiality  of  pulmonary 
resanariee, 

t/pon  the  lateral  walls  of  Tlie  iliora\  |iulninnary  resonance  is 
somewliaL  less  iutensi*  than  npini  Ihc  autirior  wall;  but  it  is  de- 
cidedly more  intense  than  is  the  ca.se  upon  lln'  jvosterior  wall  of 
the  thorax.  In  this  regard,  the  three  aspeds  of  the  thorax  present 
tiic  same  ri-lative  variations  in  n'gard  lo  thr  intmsiiy  of  pulmonary 
resonaniM-  as  was  olw  r\iil  in  tli.-  same  reLrtous  in  Hie  siudy  of  vocal 
fremitus. 

However,  wliereas  in  the  e:i^e  n|'  voeal  fi-eniilus  the  taelilc  vibra- 
tions are  fibserved  with  slightly  exaggerated  inteJisity  upon  the 
right  lateral  wall  of  llie  thorax,  in  the  ease  of  pnlmiHiai-y  n»sonanee 
the  reverse  obtains:  jmlnionary  resoiianee  is  slivrhlly  diminished 
ui)on  the  i-ighl  lateral  thorax,  a  diniinnrnni  wliieh  i^  caused  by  the 
same  faetors  which  make  for  iii<  reasrd  v<ieal  frr^initus  in  this  area. 

In  the  axillary  region  jnibnonary  i-csojranee  is  sliiihily  less 
intense  than  in  the  infraaxillaty  veirion  :  hut  in  1h«'  upp'r  axillary 
region  the  note  is  sliirhll>  fvnipanilie  on  ai nnl  of  I  he  t-ln^n-  prox- 
imity to  tlie  ehevt  wall  in  tills  reirinii  of  tlie  lari.'tl'  biutuhi  Tpon 
percussion  <*!'  ihe  laliia!  thitra<'i<'  uall  (he  r^sonaine  !->  nhsirved 
to  anirmeiit   in   inleitNily  as  t>ne  d-seends  iiiilil   the  scveiitii   iiiter- 

..jtc'tnl     cnnnn     Iks     vnnr.luxl  \i      tlviw     1t«Vi>l      IIIUIO      lhl>     Itirlil      W)ili<     iif    Iho 
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thorax  pulmonary  resoiiaiife  in  impaired  by  the  advent  of  the  area 
of  relative  hepatic  dullness;  wliile  at  the  same  level  upon  the  left 
side  of  the  thorax,  it  is  replaced  by  the  tympanitic  sound  gener- 
ated in  the  stomach  and  colon. 

In  every  portion  of  the  posterior  surface  of  the  thorax  pulmonary 
resonance  is  less  intense  than  upon  the  anterior  and  lateral  regions 
of  the  thorax.  Upon  the  posterior  thoracic  wall  resonance  of  great- 
est purity  is  obtained  upon  percussion  of  the  pulmonary  bases  in 
the  infrascapular  region.  Next  in  order  of  purity  comes  the  res- 
onance in  the  inferior  half  of  the  interscapular  region,  and  this  is 
followed  by  tlie  superior  half  of  the  same  region.  In  the  supra- 
scapular and  scapular  regions,  overlying  the  bony  scapula;  with 
their  thick  investmiMit  of  musculature,  pulmonary  resonance  is  less 
intense  than  in  any  olltrr  porlion  of  the  posterior  thoracic  surface. 
In  this  region  Iln"  niiniuiuin  intensity  is  enetMintered  along  tiic 
course  of  the  sjiine  of  the  seapuhi. 

The  Normal  Limits  of  Pulmonary  Resonance. — The  normal 
limits  of  ])uhiuniary  ri'soiuiiice  convsjiond  accurately  lo  the 
anatomical  siie  of  the  borders  of  the  lungs,  'flic  superior  limit 
extends  into  the  base  of  t!ie  ncek  from  one  to  one  and  one-half 
inches  above  tlie  clavicles,  extending  a  short  distance  higher  over 
the  right  than  over  the  left  apex.  Anteriorly  tlie  limits  of  reso- 
nance lie  behind  the  sternum  in  llie  upper  portion  of  the  thorax, 
the  osteal  resonance  of  tins  bone  interfering  greatly  in  tlie  delimita- 
tion of  the  anterior  pulmonary  borders  in  lliis  region.  At  the  level 
of  the  fourth  intercostal  space,  however,  the  anterior  limit  of 
resonance  is  displaccfl  to  the  left  by  the  interposition  of  thi'  lieart 
between  the  left  lung  and  the  chest  wall,  in  the  areas  of  rohitive  and 
absolute  cardiac  dullness.  The  inferior  limits  of  normal  pulmonary 
re.sonanee  are  encountered  at  the  level  of  the  sixth  rib  in  the  mid- 
clavicular line,  the  <'ighth  rib  in  the  mi<bt\illaty  lino,  and  the  tenth 
rib  in  the  scapular  line. 

Variations  in  the  Limits  of  Pulmonary  Resonance.-  In  hroneho- 
pulmonary  dise;ise  any  lesion  w  hieli  inereascs  the  expaiisittn  M'  the 
lung  in  any  dii'eeiion  results  elinieally  in  a  eorrespnndiiig  inerease 
in  the  area  of  piilnimiarv  resniiaiire  :  and  any  lesion  \\  liirh  de- 
creases t!ie  extent  of  tlie  lung  in  any  diieefioii  produces  a  eorre- 
sponding  liniilation  of  the  ii'sniianee  («»  ihe  exleiit  of  the  lesion. 
It  falbiws  thai  in  disea-..'  if  (he  Uiivj:  or  pleura  lln  re  Tiia\  be  a 
general  inerease  or  ilecrease  of  resouanee  al  all  of  Ihe  |>ulnioiiiirv 
borders;  that  the  variati<oi  may  inv<>lve  tw(.i  efu^respcnnling  bor- 
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ders;  or  that  only  a  single  art'a  of  the  lung  may  present  an 
abnormal  variation  in  the  extent  of  pulmonary  resonance. 

A  general  hicrea-^e  of  pulmonary  resoimnee  in  all  tlireciions,  all 
of  the  borders  of  the  lungs  occupying'  a  position  beyond  their 
normal  limits,  is  eharaeteristie  of  hypertrophic  emphysema  and  is 
noted  duriijff  the  paroxysm  of  bronehial  astlima.  A  similar  general 
increase  is  frequently  noted  in  dyspneie  patients  with  uneompen- 
sated  heart  disease,  and  oeeasionally  in  subjects  fif  chronic  bron- 
chitis. 

^4  f/inrni!  dccnatu  of  puluinnary  rcsonatu-e,  due  to  fjfeneral  re- 
tract ion  of  the  ptdniunary  borders,  ot'tnirs  with  atntptiic  emphy- 


A.  u. 

I'i({.  ^y. — Uitniiatioii  of  ptilmoiiary   rtsoiiaiice  at  npicis.     A,  Antiriur  view.     D.   Poitcriur 


seiiiii.  ill  wliirli  fhi"  hiiiL's  iin*  syiiniHtiiriilty  shrniiki>n  .nid  atrti|iI)iL'. 

Ejif  Hutun  iif  vvsomiurr  ^tf  tin'  apit'iS  ocrurs  in  roimcrl  inn  with 
the  fuirfixysuis  of  ln-ont'hi;il  asHiina  and  pertnssis  as  a  result  nl'  the 
iicnle  vt'simhir  einjjliys.ina  uiiii*li  iittcnds  these  attiieks.  Wlien 
liypcrjnipliie  ernphysi-nin  involves  th<'  apices  extensivi^ly.  liien*  is 
extension  nl"  the  lijiiits  of  resonanee  i?i  the  sniiraehivienhir  reeions. 

Dccrrasid  rrsfimifirc  nl  Uu  trpii  f.>i,  iissdeiHteiJ  with  dullness  of  the 
peivnssiojt  note  inid  de|)ressioti  «>f  the  supraelavieutar  fossa*,  is  a 
valuable   si<rn   itf   efnonie   ulcerative   phthisis.      Retraction   of   the 
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limit  of  resonance  in  this  direction  also  occurs  with  fibroid  phthisi 
apical  pneumonia,  pulmonary  coUapse  from  bronchial  obstruetioi 
and  as  a  result  of  traetion  of  adhesions  in  dirniiic  udhcsivp  j)hMiris; 
The  apical  limitation  of  resonance  in  phthisis  is  connnonly  b 
lateral,  whereas  that  of  apical  pneumonia  ami  chronic  adhesi^ 
pleurisy  commonly  involves  one  apex. 

Extension  of  resonance  of  the  anterior  borders  of  the  lungs  s 
that  they  encroach  upon  or  obscure  the  area  of  cardiac  dullnet 
occurs  in  established  hypertrophic  eniiiliyH(nia,  Durinjj:  the  trai 
sit^nt  acute  vesicular  emphysema  of  tlie  ])!jroxysin  of  bronchi; 
a.sthnia  and  of  pertussis  the  anterior  bonh*r  (vf  the  lel't  lung  ei 
croaehes  upon  the  area  of  cardiac  dullness. 

Dccreasfd  reftotioncc  of  the  ant  trior  border  fif  one  or  both  lun^ 
is  indicative  of  fibroid  retraction  of  the  lung  in  chronic  interstitij 
pneumonia  or  fibroid  phtiiisis  or  of  displacement  of  the  pulmonar 
border  by  a  hypertrophied  heart  or  by  pericardial  or  jileun 
effusion.  In  the  ease  of  fibroid  retraction  of  Hie  left  hiu}?  tl 
cardiac  impulse  is  diffuse,  occupying  a  wide  area  in  the  thin 
fourth,  and  fifth  intersjiaces ;  whrreas  in  the  i>r('sciire  nf  pleural  c 
pericardial  elTusion  the  impulse  is  displaced  or  is  in  visible. 

Increased  resonaner  of  the  lottf  r  hartJi  r  of  liie  lunifs  is  part  an 
parcel  of  the  {:»eneral  extrusion  of  resuiiauee  aeeompiniyiu^'  liyp<* 
trophic  emphysema  or  brnuchiul  astlinia.  It  may  also  occur  wit 
fibrinous  bronchitis  and  iihinntipi'nsati'd  beart  disease. 

Decreased  resonance  of  the  lower  borders  of  one  or  both  hnif 
points  to  fibroid  retraction  f)f  the  luuj?  due  to  chronic  ijitersfiti* 
pneumonia  or  fibroid  ]ibthisis;  or  to  elevation  of  the  diapbraj^mi  di 
to  paralysis  of  that  muscle  or  to  the  subphrenic  pressure  of  ascite 
abdominal  tumor,  hepatie.  or  splenie  erdarjremi'nt.  l?i  ateleetas 
and  in  pleurisy  with  efFnsiun  fb<'  lower  ftordt-r  of  thi-  liuijr  is  \\\n 
wise  elevated  with  diiiiinul  ion  in  I  be  aren  of  pubnonary  rrsoiuviu 
in  this  direction. 

THE  RESPIRATORY  EXCURSION"  OF  THE  LUNG 

In  estimating  the  respiratory  excursion  <d'  the  lunirs,  ihr  low* 
limit  of  pulmorijiry  resoiianee  shoubl  be  ^lefiued  by  permvsion  i 
the  midelavicukir.  niidaxillnry,  and  scapular  lines  during  <jui( 
and  during  forced  iiispir;ition,  and  Ihe  dilTcrHuce  noted.  Tsuall 
meaaurinp  approximately  oiu'  inch.  \\\v  rrspiralory  excursion 
very  much  reduced  in  srdijcets  of  hypci-iroiihic  emphysema  an 
during  asthmalie    atlaeks,   as    welt    as    in    eases   of   limiled    dis 
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pliraprmalie  "'xcursiitu  oceurriiig  as  a  riisult  ui  increased  subphrenic 
pressure  or  painful  thoracic  affections. 

ABNORMAL  PEECUSSION  SOUNDS 

Impaired  Resonance,  Tlio  percussion  note  exhibits  slight  im- 
pairment of  fJa-  purity  of  vesiciibir  resonance,  not  amounting  to 
dullnes.s,  which  Is  the  next  gradation,  when  there  is  only  a  moder- 
ate increase  in  the  solid  over  the  normal  crepitant  structure  of 
the   lunjf.      Irnpairf'd    rosonarice    is    elicited    particularly    in    the 


l'ij{     '.11.^       Area*  ol  iltilltiriiN  iti  tijuial  j'lil-        I'i>{.   SU/', --Areas  of  tliilliiis!^  in  apicat  jiul 


iinftitty    liil/tTLulo%i^, 


iiionary    iiibi"rcii!it-iH. 


I'urly  slJi|/cs  ol"  jilitliisis  1 1  tlir  a|iifrs  of  |  hr  luii'is.  Iiiipairnictit 
ol'  M*M»nanc«'  is  ;ilsu  a  si«:ij  of  iiuHh-rjile  jileural  thieUeningp  and 
jrj''i|>ii'»if  ciiiisoliibjt inn  frnm  imriuiKniui  (»r  nthcr  cMiise,  Ti  is 
lh<'  i\rs\  slip  loM.ird  ilulliHss.  bill  is  luj  s*)  ]ii  imniiinTd  in  ils 
f\iituut'  of  ijiialil  V, 

Til"  riolf  wliidi  is  cliritnl  ijinoi  ]M'iTiissii(n  hm-v  iiirb'>s  strut*- 
hiri'S  wlio'h  an-  sijiaralcil  I'lurn  the  fliest  nail  by  tlie  iiilr'rveiitioii 
of  iiormaily  cicjiiliint  luri^'  is  leniied  rtluNvr  thdfnrss.  This  iiot»" 
IH  <'lit'itcd  ill  pp'icussion  ol"  the  ai-tas  of  ]-elative  cardiae  and 
r«-hitivr'  lit'patii'  <lulhn*ss.  in  vviiirh  ihrse  or<r<ins  nvv  nv<  I'tapptd  Itv 
Mi»f  bnivli'rH  nl*  \U(*  Iihu'M 
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Fix.    51. — ^Physical   causM   of   clianse   in   percussion    note,     it,   dullnr>j    upon    pe^cu^»ion; 
J,  dec(j  dullness  maskeJ  by  inlervcning  liuig. 
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Dullness.— As  in  the  case  of  impaired  resonaiiee,  dullness  indi- 
cates a  decrease  in  the  air-eoiitent  of  the  part  and  a  corresponding 
increase  in  the  solid  elrments  in  the  area  under  examination;  Ijut 
the  note  is  more  niaterialh'  altered  than   it  is  in  impairment  of 


Fig.    52-^1.— Area    of   (lullncss    in    muiKralc       l-,g,    5J/r~  Arr.-i    of    dtillnrss   in   modenite 
pleural    p(Tusi<ipi.  pktnal    effusion. 
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r<*sonance.  A  dull  note  is  elicited  upon  percussion  in  the  presence 
of  the  eonsolidations  of  pneumonia  and  phthisis,  infiltration  of 
the  lung  with  edema  and  hypostatic  congestion,  in  carcinomatous 
infiltration,  in  the  presence  of  considerable  pleural  thickening,  in 
the  area  of  a  luiiur  which  is  compressed  by  a  tumor,  in  atelectasis 
which  is  extensive  in  distribution,  and  in  pulmonary  syphilis  and 
in  hemorrhagic  infarction  of  the  lung. 

Dullness  localized  to  a  special  region  is  encountered  in  pleurisy 
with  effusion,  owing  to  compression  or  condensation  of  the  medi- 
astinal structures  and  tlioir  deflection  toward  the  side  of  the  thorax 
opposite  to  the  effusion.    Thus,  in  pleurisy  with  effusion  there  is  fre- 


Fig,   S4-A, — Dullness   of  aortk-   aneurysm. 


Fi(j-    ?■(  n.      DliIImcsh  of   aortic   .-iiicurysm. 


quently  a  triangular  area  of  paravertebral  dullness  opposite  the  side 
of  the  effusion,  at  the  level  of  the  twelfth  d'>rsal  spine,  constitut- 
ing Grocco's  sign  of  ttiis  dis<^ase. 

Dullness  which  is  circumscribed  to  the  left  iiiterseat)ular  region 
is  noted  in  connection  with  aneurysm  of  the  thoracic  aorta.  Dull- 
ness in  this  region  may,  however,  signify  enlargement  of  the  bron- 
chial glands  or  mediastinal  tumor.  Apical  dullness,  when  associ- 
ated with  normal  pulmonary  resonance  over  other  portions  of  the 
lung,  points  to  incipient  phthisis;  but  similar  dulling  of  the  note 
in  this  region  is  present  in  apical  pneumonia  and  in  pleural  thick- 
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Flatness. — Fhitiipss,  a  perciissioii  note  which  is  entirely  devoid 
of  resonHnco,  is  indieative  of  entire  absence  of  air  from  the  area 
pennissed.  It  is  elii'ited  upon  percussion  over  a  consolidated 
lol>e  in  fibrinous  pneumonia,  over  a  i>leurai  effusion,  a  tumor  of 
the  lunj?  or  pleura,  a  Brreatly  hypertrophied  heart,  a  eirrhosed 
hu*ir.  hyilrothftnix,  or  a  pnhnoiiary  eavity  which  is  filled  with 
tluid.  A  deeply  seated  eonsolidaliim,  which  is  overlaid  l>y  normal 
lung,  fivtjneiilly  fnils  to  pive  dullness  or  llatuess  owing  to  com- 
pt*nsatory  empiiy.senni  nl'  the  iuterveuinj;  luufr  and  requires  deep 
|H*reustsion  to  elicit  dullness. 

Flatness  of  one  base  posteriorly,  assoeiati^d  with  ^tkodiae  res- 
ouHUtn*  of  the  Hpex  of  the  correspond injr  Inujr.  frequently  aecom- 
|ViinitHl  l»y  (inH'co's  si»rn  in  the  opposite  iiara vertebral  region,  is 
indicative  of  serotibrino\»s  pleurisy  or  empyema.  Flatness  in  the 
same  art»a,  shiftinjj  with  chanire  of  posture  is  very  sujrgestive  of 
hydi>>pneumoth«>ra\.  Flatness  anteriorly,  obscuring  the  normal 
jmstrio  tymivHuy  of  Traube's  semilunar  sj>iice.  occurs  with  left- 
$k)^)  pleural  offusimi.  while  tlatness  in  Kbstein's  cardiohepatic 
AUifle'  «\vomivjinies  rissht-sidtHl  effusion. 

Hyptnptsoaajftoe,— lly|^'rrt»sonancc.  an  increase  in  normal 
^l^sKuUr  r^s»>»\amv.  is  oha racier inM  by  an  abnormal  clearness  of 
ikir  |vn,»uss40u  sumnd.  as  a  rvsuli  of  an  increase  of  the  air  content 
»*f  tW  arrji  whi%^h  is  ];vTYU>ai»>l.  Uyperres^Miance  may  l>e  bilateral. 
uniUt«T«l.  i^r  ^vAlif<^^  l«>  a  UmitiM  area  ^^i  the  chest.  When  bi- 
lateral K^-perrvs^^namv  is  elii-ittNi.  it  usiully  indicates  hyper- 
lx>^j>iiv  c^aiNk^-sema ;  vtfeen  ttnilaieral.  e«>mivnsat»>r>-  «^mpby>semA 
*!  :l)e  usual  utHkrlywse  eawiw.  while  byalireil  hy|vrresonance  is 
tf4ie*.ry\)  *»ve?  a  sswilj  jx^rtnm  of  a  lunc  vrfevh  is  the  site  <st  vieari- 
«Ns»  d^s}y^«t)sv»  I.'  ^.^)faJ>r«sate  f»^r  an  a^Uaccnt  ftvus  .%f  e*^ap^«s- 
«w^aR.  (fviavvw,  ><  <svs'*^^^^i»' v»  :^:^f>^  a  bvatirf\i  a3>Ni  of  hyper- 
rtfr$tf«»a9N>r  vs  AfS^«  '.ts^vAii^e  .'f  A  ^ee^^V^  *<^A1ex^  ;vitci  ^f  ^^s»'4i- 
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ui^nmiMUtMiion  or  uro  trUmt'il^  and  upon  pcrciiMion  of  pulmonary 
llmU9  wUU'h  in  in  n  uiuU  of  rr'laxation  or  compression. 

Tha  iiiU'MHy  of  t\w  tympanitic  note  depends  upon  the  ampli- 
Uuh  of  til**  vi\frHtUtUH  which  arc  generated  within  the  area  per- 
cimiM'il,  upon  lh<'  dittiMn<'<'  of  the  area  in  question  from  the 
thor«<'ji'  v^nWn,  uitt\  upon  tiw  lliickiieHM  of  these  walls.  The  in- 
tifnmily  of  iUf  Moiiiid  in  nrvntir  in  the  ease  of  large  superficial 
••iivitH'i*  thtiri  iM  llw  fitni'  of  I'livitifs  of  smaller  size  owing  to  the 
ifi'iHi\t*v  nuiHti  of  ujr  uhirh  \h  mM.  in  vihralinn  and  the  readiness 
wilh  vvhii'h  IIh-  vihrutioiiM  arc  trnriNniitted  to  the  exterior  of  the 
thoraK. 

Thtt  pili'h  of  I  In*  lyiiijuiny  dt^^i^iulK  upon  the  size  of  the  eavity; 
upon  lljn  )jri'NiMn*i*  or  iihHeiico  <jf  a  patent  bronchial  communica- 
lioni  lipiui  ill*'  diumi'ler  of  tin-  bront^liial  eomraunicaiion  when 
Hiirli  \H  pcrNi'Mt  ,  and  iipiui  tlir  Icnsitm  of  Ihe  wulls  of  the  eavity. 
In  lnltM'|tt'i'hiiu  \  iniidiiiMs  in  IIk*  pjleli  of  lh<*  lviu|iau)tic  sound  in 
uny  ('HNi^  Ihr  Himlriil  sfumltl  In-iir  in  mind  tlir  physical  principles 
l|n\i<ininH  \\\r  ptlcli  tif  llu'  l^mpanilii*  sound  as  generated  by 
pi»rt'iii»niuM  ^twf  piilinoiiMry  evi'nvallous ;  naint'ly.  Unit  the  piteh 
m1'  Mh'  Ivmpnnv  is  in  iincisi'  jinvpoi'1  ion  t<»  llu*  li'uijth  cif  the 
I'Mlninn  nl'  nir  w  litidi  is  si't  ni  \ibraliiin  upon  perenssion  of  the 
r<a  H  V ,  aiiii  in  iltrcfl  pi-i)p«>rt  ion  to  llif  diatiit'ter  of  the  broaehiid 
oohuunuieatton.  if  ihrit*  be  oiu-;  that  the  shoitor  the  air  eolumn 
whhh  IS  sol  u>  \dn'atu>n.  or  in  other  \\  ords,  the  snuiUer  the 
dtn\i"ns»onx  t»|'  the  eaMlj>.  the  higher  is  the  piteh  of  the  tympany; 
ilhai  th»»  KMealer  tlte  diameter  of  the  bronehial  eomuuinioation, 
Jlhe  higher  is  the  piteh,  and  the  Ninaller  the  transverse  diameter 
•  I  the  bioiiehuil  e\»»umuuu*rtiiv»n.  the  lower  is  the  piteh;  that  of 
Iwo  e^vcul  ottviii«*«  ihe  tympativ  will  W  of  hii!l\er  piteh  in  the  one 
[hteh  xhall  hav»'  (he  Unst'r  veriieal  diiiujeter,  and  vioe  versa;  and 
r  pereu«*u»ii  \»f  a  lar^r^*  eh^sed  cAviiy  may  vieKl  a  Tympanitic 
.»f  h  uglier  pilch  than  a  smaller  eavity  which  has  a  bn>nchial 
viviw<itu»n  \^(  small  diamx'ter.  ihi*  toweriu?  o:  ihe  pitea  in  th^ 
ni!>itaMee  tvnuj  dt'tk'rm:ne\i  by  the  narrvw  oriilee  >f  ihe 
hjal  \Vtt»tuun!\Mi?JO?t  Kri'm  tbw  tas?  eou*ider»tioti  it  fi^tlows 
vifor^  l«ai<ittie  v\»«vlu>iv^ti3i  as  w>  the  prv»bable  diinen:i:'>rji  of  a 
>JU4r\  i'dV'ty  u\s}ii  rb*  piteli  ^^f  :h*»  t^Tupaay.  it  b  nevi-ssary  to 
^b  whether  the  cavit%-  -»  ^tor»i^l  or  op^^n  by  th«f  eban^-r?  of 

••Hpb 
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ijiiig  a  pleximeter  succesBively  above  the  orifices  of  glass  cylind 
which  are  filled  with  varying  quantities  of  water,  or  upon  percuss 
above  the  mouth  of  a  glass  cylinder  while  an  assistant  slowly  poi 
water  into  the  cylinder  along  its  walls.  Under  these  cireumstam 
it  IB  observed  that  as  the  water  mounts  in  the  cylinder  and  as  1 
column  of  air  becomes  progressively  smaller,  the  percussion  ni 
becomes  progressively  higher  in  pitch. 

The  influence  of  the  diameter  of  the  orifice  of  the  broncli 
communication  upon  the  pitch  of  the  percussion  note  can  be  demi 
stratcd    in    an    experimeiita!    niaiinnr   by    iiercussing    above    gl 


Fig.  56. —  rhysical  ba.sis  <>f  iiath'tluRi?  |<liysiia1  »ik'in  ii|">i<  (ititu^Mini  aihI  aiisciilij 
of  the  thorax. 

A.  cracked  )iot  sound;  B.  Hifririor'^i  |«licr»oimii"ii :  C,  |icc(oril»H(iiy ;  D,  )(ingfii 
sound;  /,  cr»ckc'I  |«nt  ^r.iiiMl;  «•>.  Winlrnlt's  change  <>t  sduinJ;  i.  FriolTtich's  chanK< 
•ourtd;    4,    bronchial    or   ani|>hiiric    re»|Mrati<-iii ;    5,    wliisiirriiiit   |iti'1oiilfH|iu-. 


cylinders  wJiii-h  hp-  coVfriMl  wiili  jiii-rcs  uT  rjirdlKrard  in  which 
perforatioiis  of  vnrif*i>lc  (li«iin>lt*r,  or  hy  prrciis.si!ijr  above  a  sin 
cylinder,  first  with  the  iiiouth  of  ihi>  oyliufh  r  uiicavered.  and  s 
cessivelj'  as  it  is  covurfd  with  piiifr's  of  cardboard  wilh  perforatii 
of  progressively  di^scnidiiis  (lianirtcr.  IhuhT  these  rireninstan 
it  will  be  observed  that  tlie  iieivussiun  tymiiany  is  of  hijrhest  pi 
in  the  case  of  tho  uncovered  cylinder,  and  tliat  its  pitch  Vjecoi 
progress ivt'ty  lower  as  the  orifice  of  the  cyliiidi-r  lieeumcs  si^ 
The  mechanism  of  'jeneralion  of  the  t_vj 
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«f»l  Hk  quality  wlicii  jfi-norati'il  are  in  very  iiitimalo  relationsliip 
the  am",  with  the  otiior.  IJprm  percussion  of  a  pulmouary  cavity 
with  Kniooth  walJB  vibrations  are  created  in  the  air  of  varying 
iiiiipIitmN'.  Ill  the  case  of  eavitien  with  smooth  walls  and  with  free 
hronchJal  enmrnunieation  the  state  of  affairs  is  in  some  degree 
anahj^rouH  to  that  which  olitains  in  the  pipes  of  an  orj?an  or  other 
wind  inHtriimerit  in  whit-h  the  (piality  and  pitcii  of  the  notes  depend 
upon  variations  in  tlie  k*uv:th  of  the  vihrations  whieli  are  produced. 
li'tkv  liif  pi[»'  of  ifie  or^'an.  a  pulmonary  cavity  with  smoolli  walls 
and  fri'f'  In'ouchial  eommunication  acts  as  a  resonator  for  certain 
oj"  tin'  vibrations  which  arc  created  in  the  air  eontent  upon  percus- 
sinn.  The  (piiillly  of  llic  tyiiiinniy  which  is  elicited  dc])cndij  upon 
the  rati"  of  vibration  of  tlic  fundanu^ntal  vihrations,  which  are  the 
NJowesI  vibraliinis  whii'h  the  cliauiiHn'  is  ca|>ahle  of  responding  to, 
and  I  he  rapid i(y  ol'  (hi'sc  vibratitins  is  in  direct  relation  to  the 
length  i»f  \Ur  colitiini  u(  air  (Contained  in  tlic  cavity,  or,  in  other 
wurds.  to  the  IcniTlit  u\'  llic  cavity.  It  is  tims  that  is  cxphiiniHl  the 
cluin^'c  (if  sitund  of  Wintrlclij  which  will  he  discussed  in  a  subse- 
4)ucnt   parniiniph. 

It  is  essential  that  a  cavity  possess  smooth  walls  in  order  to 
yiebl  a  (ymivanitir  smmd  upmi  piTcnssiciu;  and  when  th<*  walls  of 
a  cavity  hcitouc  ciuilcd  with  tilo'iiions  exudate  or  tissue  debris, 
the  lympanitie  i-haractt  r  of  tlic  souuii  elicited  iipnn  percussion  is 
lost.  Wintrich  fotnul  in  his  experiments  that  ui>on  iiercussion 
ahoM'  the  oritiec  of  a  evlinder  sunk  in  soft,  dry  snow  that  lie 
obtaitunl  tympany,  whereas  iipon  pcrcussi^ni  aho\t>  the  rajzgred 
depression  left  after  reiooval  of  the  cylinder  lluit  lympanisin  was 
absent.  He  nl>o  ihunonsirated  the  ah>cnce  of  tympany  upon 
percnvsini:  abt»\  c  >  osels  «.f  leather,  felt,  and  other  materials  of 
irreiTuhir  siu'faee. 

A  pidnumary  cavity  must  attain  certain  dintensions  in  order  to 
yiehl  a  tvnipanitio  ivivussiou  s^mnd.  AVintricli  ]daees  the  mini- 
nuin\  ilianuter  at  six  centimeters;  while  Skinla  failed  to  obtain 
lympauy  m  eaviiiis  approximately  the  si/e  of  the  list. 

Wliilo  all  iMiluumiivy  cavities  wbiob  contain  air  and  iHtv^ess  a 
IvittMit  bnnu'hial  i^nnmnnie«tion  pre>ent  the  pliysieal  rtspiircmenls 
for  the  pnxluv'tion  of  tyniiKiuy  upon  peniis*ion.  it  frdpiently 
haippou^  thut  onviiit**  jire  too  deeply  s^eated  in  the  Innsr  to  yield 
tynnviny  ujh^ji  jvn'U«iion.  It  is  oidy  when  such  a  cavity  is  situ- 
«te\l  in  the  ivripliery  of  the  lung  that  tyujiviny  is  to  W  elicitetl. 
AHxX  even  ill  thesi'  cHsirs  eaviT«ii\m  i*  fn>iuently  itot  dettvted  by  the 
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The  tympanitic  percussion  sound  is  capable  of  exhibiting  f 
changes  of  sound  under  appropriate  conditions ;  namely,  the  cha 
of  sound  of  W  tut  rich,  the  interrupied  change  of  sound  of  Wintr 
the  respiratory  ihanye  of  sottml  of  Fricdreichf  and  the  chantji 
tound  of  GcrJmrdt. 

WINTRICHS  CHANGE  OP  SOUND 

Wintrich  demoiLslrattnl  that  upon  pennissiou  yf  a  superfi 
pulmonary    cavity    with    patent    bruneliial    eomuiunieation 
tympany  is  of  higher  pitch  with  the  patient's  mouth  open  am 
lower  pitch  wlien  the  lips  are  tightly  closed  during  the  pcreuss 
The  accepted  physical  basis  f«U'  this  cliange  in  pitch  is,  in  bt 
that  the  but-eal  eavily,  whieh  acts  as  a  resonating  chamber 
the  vibrations  which  are  conducted  to  it   frtiui   the   pulmon 
cavity  by  way  of  the  respiratory  passages,  is  tuned  for  diffei 
vibrations  accordingly   as   the  lips  are   opened   or  as   they 
closed;  that  is  to  say,  that  with  the  lips  closed  the  buceal  vn' 
acts  as  a  resonator  for  the  wavrs  of  longer  aniplituile  and  lo 
rate  of  vibration,  whereas  with  the  lips  parted  the  buccal  ea^ 
is  adapted  best  to  the  waves  of  less  extensive  amplitude  and  n 
rapid  vibration,  whieh  it  magnifies  to  the  exclusion  of  the  slo 
vibrations  of  greater  amplitude. 

In  the  elicitation  id"  the  eharigc  <tf  sound  of  Wintrieli  the  paf 
should  occupy  the  scaled  position,  as  Baiiiiiter  has  shown  1 
during  examination  in  the  dorsal  deeuhitus  the  root  of  the  ton 
often  temls  to  close  more  or  less  completely  the  orifice  of 
larynx  and  to  itrevent  the  cliatige  of  pitch  of  the  pereussion  so 
upon  opening  the  lips.  Also  the  ehange  of  sound  should  be  eiic 
during  the  same  phase  of  the  respiratory  cycle,  as  the  ehinl 
the  glottis  is  subject  to  cliaiigi's  i)i  diameter  during  the  hvo 
piratory  acts,  Jftfreover,  (he  net  of  deglutition,  by  orehu 
the  laryngeal  orifice  efl'ectually  luasks  the  ehange  of  sound. 


WINTRICH 'S  INTERRUPTED  CHANGE  OP  SOUND 

When  a  putmouary  eavily  euntaius  lluid  Avhieh  is  freely  mfi 
and  shifts  its  position  readily  with  ehange  in  tlie  posture  of 
patient,  alternately  oeeluding  and  leaving  unoeeluded  the  b 
ehial  communicatifKH  of  the  eavity,  there  is  fre((ueiitly  witue 
the  alternate  preseiiee  and  abseuei'  of  Wiiitrirli's  rhange  of  so 
upon  changes  in  the  attitude  of  the  palieut.     When   the  pos 
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tff  ih^  puiUmi  k  mtfU  that  tb«  t/ronchial  communication  is  situated 
H^H/i^  Ih*  itrffr\  of  th*-  fluid,  Wintnch'n  change  of  sound  is  demon- 
•ff«M*  npfffi  p^rt'Uitn'tou',  wh«reaii  with  the  shifting  of  the  fluid 
titid  ftfi,4i)ttnUth  nt  fh*  broiifihijn  with  change  of  posture  the  change 
ttf  UffHtnl  )h  tt)nf\'mUt'(\.  Ah  n  rfHiilt  of  thi>  «»jitpance  of  air  beneath 
H>A  ntirtH^'ii  of   llttt  ilmd   whifh   Ih  coiitainpd   within  the  cavity. 


$-;^T1C^:^4C  rr.f^  i^  Uic  iiii—ciHur  *   4iut.hM    i^^ni  -li,*  *2ja*f  •*£ 
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of  the  cavity  aud  effectually  prevents  tlie  change  of  sound  of  Winl 
rich-  Upon  placing  the  patient  in  the  dorsal  decubitus,  the  mobil 
fluid  occupies  the  posterior  portion  of  the  cavity  and  the  sign  o 
Wintrich  reappears.  If  the  bronchial  orifice  is  situated  on  th 
posterior  wall  of  the  cavity,  the  opposite  condition  of  affairs  oIj 
tains,  and  the  change  of  note  is  demonstrable  in  the  erect  positioi 
and  is  abolished  in  the  dorsal  decubitus.  If,  on  the  other  hand,  th 
change  of  sound  is  demonstrable  in  both  the  erect  posture  and  in  th 
dorsal  decubitus,  but  is  abolished  upon  placing  the  patient  in  th 
genupectoral  position,  the  bronchial  orifice  is  evidently  situatei 
upon  the  anterior  wall  of  the  cavity.  If,  finally,  the  change  o 
sound  persists   in   all   three  of   the   above-named   attitudes,   thei 


Pig.  S7-B, — Illuatralini;  the  physical   basis   ol    Wimricl/s  lnlciTH|>ICfl   change  of  sountl. 

the  bronchial  orifice  is  .situated  upon  one  of  the  lateral  walls  ci 
the  cavity,  and  the  cliang:e  of  note  is  obliterated  upon  pbH*in<,'  lb 
patient  upon  the  side  of  the  orificc- 


FRIEDREICH'S  RESPIRATORY  CHANGE  OP  SOUND 

Friedreich  iiuteil  that  the  tyinjiany  whii--li  is  elicited  iiimn  jx-i 
cussion  of  a  superficial  pulmonary  cavity  witli  patent  bronchia 
communication  possesses  a  higher  pit<*h  <bii"ing  inspiration  thai 
during  expiration.  This  chan^^'e  id*  ])itc'b  is  explained  upon  tl» 
basis  of  the  increa.sfd  tliamoter  of  the  chink  of  the  glottis  duriuj 
inspiration,  the  glottic  slit  in  tiiis  instanci'.  in  continuous  com 
munieation  through  the  branchial  system  wilh  the  inihnonar 
ivity,  acting  as  the   (rue  nrificc  (if  the   CMvlty  anil   its  lircadll 
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determining  the  pilch  of  the  percussion  tympany  diirinnr  the  two 
phases  of  respiration.  JMoreover,  tlic  int'reaspil  tension  of  the 
walls  of  the  cavity  during^  inspiration  causes  a  slight  increase  in 
the  piteh  of  the  percussion  note,  ^vhieh  at  the  same  time  loses  a 
portion  of  its  tympanitic  quality.  Of  definite  diagnostic  value 
when  present,  this  sign  is  rather  difficult  to  elicit  in  most  cases. 


Tig.  58.4. — lllu).(raiiiiK  ilic  ]ilijsii.i1  i>ai>\>  oi  GLrluirJt't.  i-liaiigc  of  suuiid. 


GERHARDT  S  CHANGE  OF  SOUND 

When  a  superticial  pulnioniny  I'uvity  is  ]>;iitially  filled  with 
mobile  fluid,  and  when  its  vertiral  mm}  Imrijiiintnl  diameters  are 
unefiual,  there  is  noted  a  definite  elinni^'e  in  the  jiiteh  of  the  per- 
eiissinn  note  with  rliniifr*"^  in  \\\v  posliin'  of  tin-  piitieiit.  When 
the  suhjert  is  so  iilai'<'<I  thjil   Ihr  !;ire;iter  i!  hi  meter  of  the  cavity 
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is  horizontal,  the  tympany  rlii'ited  iipnii  piTcussioti  is  of  dis- 
tinctly lower  pitch  than  it  is  when  the  grt-ater  diameter  of  the 
cavity  is  vertical,  as  the  result  of  variations  in  the  tension  of 
the  walls  of  the  cavity.  Thus,  it  is  observed  that  this  sijjn  may 
be  ntilized  in  the  ease  of  elosed  cavities  in  tlie  estimation  of  tlie 
direction  of  the  greater  diameter  of  (he  cavity;  but,  as  in  the 
ease  of  open  cavities  simihir  chancres  of  nute  are  oljserved  with 
changes  of  posture,  it  is  essential  in  tin-  first  plai'c  tn  detenuine 


Fig.  SB-C — IIhiiptriilHi({  ihe   |<hysical   Itasis  t.f  liirliunlt"*  cLaUiic  of  swiiiJ. 

through  (he  si^ns  uhi^^-li  liavc  ht-eii  dcsrrilu'd  wIh'Hkt  or  not  the 
cavitv  is  closed. 


BIERMER'S  PHENOMENON 

Biermer  nutetl  a  cfiauirc  oF  sound  in  llie  in-csnu-e  <d"  hydro- 
pneumothorax  analogous  to  the  ehaii'je  of  s<>iiiid  of  (Jerliardt; 
namely,  that  ttic  tympanitic  note  elicited  uihui  percussion  over 
a  hydropncumothorax  was  of  lower  ])iteh  wln'ti  iJie  patient  was 
placed  in  the  reciindient  iiosturc.  iiiid  fh;iiiju;<'d  lu  a  nnte  td"  liii^her 
pitch  when  the  ])aticnt  assuiiird  Ihe  sillifi^r  )io>tiirt'.  The  vtiria- 
tion  in  this  iiistaoce  is  atlribiitabh'  tn  llie  (.'hiui^re  in  llie  relative 
diameters  of  the  air-eoiilaiiiiitir  eji\ily,  iis  n  result  of  j^ravitatitm 
of  the  fluid  to  the  most  depeiideiil   pottifin  nf  the  sac. 

SKODAIC  RESONANCE 

Skodaie  resonance  is  a  tynipaiiitic  sound  uhieli  is  ellrited  upon 
percussion  of  a  port  in  ii  of  the  linii:  whieii  is  in  a  slate  of  rclaxa- 
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tioii  or  of  compression.  This  variety  of  tympany  may  be  elicited 
in  the  presence  of  disease  of  the  bronchi,  alveolar  disease,  or  in 
disease  of  organs  adjacent  to  the  lung3,  as  the  pleura,  peri- 
cardium, heart,  or  the  abdominal  viscera,  Skodaie  resonance  is 
differentiated  from  tympany  due  to  pulmonary  excavation  by  the 
fact  that  the  pitch  of  the  tympanic  sound  is  uniform  and  is  not 
altered  npon  opening  or  closing  the  mouth  or  upon  changes  of 
posture. 

In  respect  to  the  relative  frequency  of  the  etiologic  factors 
which  are  concerned  in  the  generation  of  Skodaie  resonance,  pul- 
monary compression  stands  first  and  foremost,  and  is  followed  by 
alveolar  disease,  and  by  bronchial  affections. 

In  the  presence  of  extensive  pleural  effusion  the  lung  is 
elevated  and  is  crowded  into  the  superior  portion  of  the  pleural 
cavity,  leading  to  compression  and  relaxation  of  the  alveoli  of 
the  upper  lobes.  Hence,  in  this  disease  the  examiner  frequently 
encounters  Skodaie  resonance  upon  percussion  of  the  thorax 
above  the  level  of  the  fluid  in  these  conditions.  In  the  case  of 
extensive  pericardial  effusion  pressure  is  exerted  upon  the  medi- 
astinal surface  of  the  upper  lobe  nf  the  left  lung,  leading  to  com- 
pression and  relaxtition  of  this  portion  of  the  organ  and  the 
production  of  Skodaie  resonance  upon  percussion  of  the  first 
and  second  left  intcrenslal  spnces.  Vpon  the  posterior  surface 
of  the  thorax,  on  the  contrary,  below  the  angle  of  the  left  scapula, 
the  examiner  conHiionly  encounters  dullness  upon  percussion, 
associated  with  hronfhovrsiculnr  or  bronchial  breathing  and 
increased  vocnl  fremitus,  due  Ui  a  compression  of  the  inferior 
lobe  of  thi'  b'ft  luriLT  lo  such  a  d<'ni"ce  that  llie  air  is  in  the  main 
forced  from  the  alveoli,  constiluliiii;  Bnmlvcrger's  sign  of  this 
disease.  Iiiimense  cardiac  hypcrlrojihy  is  not  infi-e((uently  at- 
tended by  Skodaie  rcsdiiancc.  which  is  distrilaitcd  along  the 
superior  and  ]vU  lnlrF*ul  bontiiliiiifs  of  llic  area  of  rclati\'e  cardiac 
dullness.  Occasioiialty,  (honirh  1)\'  no  uiriiiis  frequently,  Skodaie 
resonance  is  eliei(c(!  o\er  lln'  snptiitM'  jtnrti'>ii  of  the  thorax  in 
the  presence  <if  ii|iuiird  (iisiilarrmcnl  ul"  ilie  iliapbragni  by  exces- 
sive intrnMbdnniin^jl  pifssurr  ,\n,'  1,,  .ts.'ii.s.  t>  niiianites.  or  large 
alMlominal  (uinor. 

Skoilaie  resiviiJHier  is  ).(c,i  iil  lo  I  lie  ea>c  of  certain  affections 
of  the  pnliiuvnary  jilveoli,  ulo-ii  llif  hiMer  eonlain  siniultaneou.sly 
fluid  ami  semisolid  tnaleriats  Tlirsi'  rondllious  arc  met  during 
tlic  first  jtiiil  <Im"  llind  s1ii«/tv,  ni'  li.|«.ir  |Hh>ninMni.i.  during  catar- 
rhal   piu'uttiooin,    dortie/    |riilMiuOiiiv    rdi'iii.],    and    tit    pulmonary 
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infai'ctiou  ut*  extensive  distribution.  The  presence  of  dullness 
over  both  l)ases  postcriody  with  Skodaie  resonance  over  the 
superior  portions  of  the  thorax  anteriorly  is  very  suggestive  of 
catarrhal  pneumonia.  Ilutinel  and  Paisseau  hold  that  Skodaic 
resonance  in  the  infraclavicular  regions  is  the  first  intimation  of 
the  presence  of  infantile  catarrhal  pneumonia,  making  its  advent 
before  the  development  of  impaired  resonance  is  manifested  over 
the  bases  posteriorly. 

"When,  in  the  development  of  acquired  atelectasis  due  to  bron- 
chial obstruction,  the  obstruction  becomes  complete,  the  air  which 
is  contained  in  the  alveoli  distal  to  the  bronchial  occlusion  is 
gradually  absorbed,  and  with  the  consequent  relaxation  of  the 
pulmonary  tissues,  Skodaic  resonance  makes  its  appearance. 

WILLIAMS'  TRACHEAL  TONE 

Upon  percussion  of  the  apices  of  tiie  lungs  in  the  supraclavicu- 
lar and  infraclavicular  regions,  in  the  presence  of  apical  con- 
solidation the  percussion  sound  frequently  has  imparted  to  it 
the  tympany  of  the  adjacent  trachea,  constituting  the  tracheal 
tone  of  Williams.  As  the  fundamental  cause  of  the  sound  is 
the  vibration  which  is  generated  in  the  aerial  content  of  the 
trachea,  the  tympany  of  Williams  is  subject  to  the  variation  in 
pitch  of  Wintrich  upon  opening  and  closing  the  mouth.  In  the 
elicitation  of  the  note,  forcible  percussion  is  employed  over  the 
supraclavicular  and   infraflavicular  regions. 

AMPHORIC  RESONANCE 

Amphoric  resonance  is  a  tympanitic  note  of  clanging,  echoing, 
metallic  quality,  and  of  decidedly  longer  duration  than  pure 
tympany.  A  similar  resounding  note  is  elicited  upon  striking 
the  side  of  a  barrel  which  is  cnqity  or  partially  JiUed  with  water, 
or  upon  speaking  in  a  loud  voice  in  an  empty  chamber  with  high 
ceiling  or  in  a  vaulted  cellar. 

Amphoric  resonance  is  generated  in  percussion  of  superficial 
pulmonary  cavities  of  irregular  configuration,  and  with  smooth, 
tense  walls,  which  are  free  from  secretion.  The  sound  is  elicited 
over  both  open  and  closod  <'aviti<\»i.  and  ihe  pilcli  of  the  note 
varies  with  the  vtrntical  iliiinirtcr  of  llip  imviIv.  Wintrich  ex- 
plained the  generation  of  llir  airqilioric  sound  on  the  assumption 
of  the  creation  during  percussion  of  vibrations  in  the  air  content 
of  varying  amplitude,   the   more   rapid   overtones   dying   away 
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more  quickly  tlian  docs  the  fuiidaiiieiital  tone  of  {^roattT  anipli- 
tude,  producinfr  nn  oHioins  sound  of  eausiderattle  duration. 

The  intensity  of  the  amphoric  poreussiou  sound  ia  influeiieed 
by  the  thickness  of  (he  walls  of  llie  cavity,  hy  the  distance  of  the 
cavity  from  the  ihorat'it'  wall,  hy  the  thi<dvnesK  of  the  thoracic 
wall,  and  by  the  force  of  the  pereussiou  blow.  In  the  case  of 
open  cavities,  the  intensity  is  iuereased  mIiou  the  mouth  is  opened. 

THE  CEACKED-POT  SOUND  (BRUIT  DE  POT  FtUi; 
MONEY- CHINK  RESONANCE) 

The  cracked-pot  sonnd  is  a  variety  of  tyuipaiiy  in  which  the  per- 
cussion note  bears  some  r<'si'mbhuiee  to  tfie  sound  which  is  produee<l 
upon  tapping  the  side  of  a  cracked  nu^al  jar,  or  to  the  muffled 
chink  t)f  coins,  whence  the  name  money-ebiuk  resonance.  Neither 
of  the  above  comparisons  prives  a  true  conception  of  the  quality 
of  the  sound,  wiiieh  is  liissiu"  rather  tluin  metallic  in  quality; 
and  its  quality  is  more  aptly  imitated  hy  the  sound  which  ensues 
upon  suddenly  striking  the  clasped  palnis  upon  the  knee  with  the 
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of  the  hinjf  and  that  llie  thoracis  parirtps  }»e  snfHcieiitly  thin  and 
elaslif  to  pf>nnit  tlio  expulsion  nf  the  air  from  tlie  cavity  during 
the  delivery  of  the  pereuKsi(ni  blow,  (rnuudier  lias  notnd  the  dis- 
appearance of  the  craeked-pot  sound  over  superfit-ial  eavities 
after  a  few  percnsston  blows  and  its  reappearance  following 
several  deep  inspirations.  He  assumes  that  the  air  is  totally  ex- 
pelled from  the  eavity  during  tlie  primary  percussion,  and  that 
the  sound  only  again  lieeonu^s  evident  upon  replacement  of  the 
aerial  content  of  the  cavity  during  deep  inspiration.  In  the  case 
of  a  cavity  containing  iluid  or  viscid  seeretion,  al)olition  of  the 
sound  may  be  due  to  bronchial  occlusion. 

In  the  presence  of  apical  pneumonia,  apical  consolidation  of 
chronic  phthisis,  or  m  cmnprcssiou  of  the  sujierior  lobe  of  Ihe 
lung  by  an  immense  pletiral  effusinu  it  is  occasionally  possible  to 
obtain  a  craeked-pot  sound  upon  percussion  of  the  anterior  thor- 
acic l^all  iu  the  first  and  second  intercostal  sftiices.  In  this  case 
the  cracked-pot  sound  is  likely  to  be  attended  Ijv  the  tracheal 
tone  of  AVitliams. 

During  the  first  antl  tfiird  stages  of  htbar  pncinnoiiia  the 
cracked-pot  sound  is  occasionally  dcnionslrablc  in  Ihe  infra- 
clavicular and  maniniary  region  upiui  the  side  of  llie  disease. 
Cockle  has  observed  tlie  sign  in  simple  catarrlud  br(>nchitis  in 
children;  and  RoUet  has  eneotiutered  it  in  bronchopneumonia. 

In  the  case  of  open  pneumothorax,  whether  the  fistulous  open- 
ing be  external  uptni  the  surface  of  the  thorax,  or  internally  as  a 
result  of  rupture  of  a  tubereul(>us  cavity  cd*  the  lung,  the  cracked- 
pot  sound  is  frequenlly  U>  lie  elicite<l.  Xotbnagel,  Oppolzer, 
Freriehs,  and  Eichhorst  have  encountci-cd  fhe  sound  in  asstK-ia- 
tion  with  this  disease. 

When  the  cracked-pot  sound  is  encountered  at  the  apices,  it  b 
plainly  a  question  of  pulniojiary  comi>rehston  fu-  of  puluKUiary 
eavity  with  bronrbial  conninniicatlon,  wjiicfi  is  prolnibly  tuber- 
culous in  origin.  In  cases  of  tubcrciilnus  origin  Loeb  holds  thai 
the  sound  is  most  frcquftvtly  ciicforritcjrd  over  the  right  a]>ex. 

Bronchiectatie  dilatations  of  the  fn-oncbi  fnruisli  all  of  the 
physical  requirements  for  the  gcncratinH  oT  tl)e  eraekcd-iiol 
sound,  the  chink  of  the  glottis  in  this  instance  jihiying  the  role  ot 
the  constricted  orifice  tliro\igh  ^^hich  tlie  air  is  expelled  during 
percussion.  However,  hroticlnectas<'s  are  usually  too  dee]>lv 
seated  in  the  pulmonrjry  pareneliynia  to  he  materially  intliienced 
Tie  force  of  the  percussion  l>low.  and,  nn)reover,  broiiebieetasi!! 
iisease  wliicb  is  comnionly  enenuntereiL 
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aAIRDNER'S  COIN  TEST  (BELL  TYMPANY;  ANVIL  TEST) 

In  cases  of  pneumothorax,  when  the  stethoscope  is  applied  to 
the  base  of  the  thorax  posteriorly  Avhile  an  assistant  percnsses 
tho  anterior  surface  of  the  thorax  with  two  coins  employed  as 


|i|f\iw»^tr«r  atui  |>li*\or.  rr s»jhs'T  ;^  oi> .  An  ivhoin^r,  wetAl'.e  sonnd  is 


CHAPTEBV 

AUSCULTATION 

Object  and  Teclinic.— Auscultation  is  the  act  of  listening  to 
soundii  which  are  generated  within  the  thorax  or  abdomen  with 
the  unaided  ear  or  with  a  specially  devised  instrument,  the 
stethoscope.  When  the  unaided  ear  is  employed,  the  procedure 
is  termed  immediate  auscvltation  in  contradistinction  to  instru- 
mental auscultation,  which  is  termed  mediate  auscultation.  Auscul- 
tation,  which  is  the  most  important  single  method  of  physical 
examination,  is  employed  in  tlie  study  of  the  lungs,  heart,  and 
digestive   organs,   and    in    eliciting   certain    vascular    phenomena. 

Stethoscopes  are  monaural  and  binaural,  as  they  are  equipped 
with  one  or  two  earpiccps.  respect ivclj'.  The  monaural  instrument 
is  seldom  employed  by  American  clinicians,  having  yielded  place 
to  several  types  of  binaural  stethoscope.  The  modern  binaural 
stethoscope  consists  of  a  l)ell  or  cliestpicce  of  hard  rubber  or  metal. 
which  is  connected  witli  the  carpicccji  by  rubber  tubing,  the  prin- 
ciple involved  being  the  clear  transmission  of  sound  from  the 
subject  to  tlie  ear  of  the  examiner  and  the  exclusion  as  far  as  pos- 
sible of  all  extraneous  noises.  In  the  Bowles  stetho.scope  the  bell 
is  replaced  by  a  chestpiece  containing  a  vibrating  diaphragm. 
This  type  of  instrument  is  very  useful  in  the  examination  of  bed- 
ridden patients  and  during  hasty  examination  of  female  subjects, 
when  the  chestpiece  is  readily  slipped  beneath  the  clothing.  Stetlio- 
phones  have  been  employed  in  tlie  practice  of  auscultation,  the 
object  of  the  instruments  being  to  magnify  the  intensity  of  the 
sounds  which  are  elieited  ;  but  their  use  should  be  guarded,  as  they 
are  poor  conduetoi*s  of  high-(Htehcd  sounds,  and  from  a  clinical 
standpoint  the  clearness  and  fjuiility  of  the  sounds  are  of  greater 
importance  than  is  an  artiti<'ial  magnifieation  of  the  intensity  of 
the  sounds  elicited.  In  the  selection  of  a  stethoscope,  whatever 
type  is  adopted,  care  slioukl  be  exercised  to  secure  an  instrument 
whfwe  bell  and  tubing  ari*  sutTi(*ietitly  heijvy  lo  exeluile  as  far  as 
possible  extraneous  noists  ami  wliose  ear[)ieees  fit  snugly  in  tin" 
ears  of  the  examiner. 

Immediate  Auscultation.— In  ihe  jiraeliee  of  immediate  aus- 
cultation the  ear  of  the  *-\iiiiiiner  is  applied  directly  in  llu'  [jurt 
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under  examination,  only  a  Ihin  garment  or  a  towel  intcrvcuii 
between  the  ear  and  the  chest  wall.  The  position  of  the  patiei 
should  conform  to  that  which  obtains  during  mediate  auscult 
tion. 

Mediate  Auscultation. — In  the  practice  of  mediate  auscultatit 
the  bell  of  the  stethoscope  is  applied  firmly  and  evenly  to  tl 
chest  wall  but  without  the  exert i(tn  of  undue  pressure.  The  b( 
of  the  instrument  is  retained  in  position  by  grasping  it  near  t 


Fig.  60, — Hawkslry's 
monaural  sifthiisco|ic. 


*lclluisco|i*. 


I-'ig.  63." Binaural 
stcllioscopc. 


base  with  the  itulrx  tiiij^M'i-  ami  llic  Ibiirnb,  No  artii'le  of  weari 
apparel  should  be  permitted  to  intervene  between  the  bell  of  t 
instrument  and  the  surfai'c  of  lbo  thorax. 

During  auscullation  of  t}ie  icspiratory  orjfaiis  the  examir 
should  note  the  ebnnictrr  td'  l!io  soiiiuls  which  are  general 
during  quiet,  moderately  deep,  nud  forced  respiration,  being  e\ 
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Auscultatioo  is  practie«>il  liy  preference  ivith  tlie  patient  in  tlie 
sitting  posture.  Ihirinff  aus<*uUation  of  tlie  anterior  surface  of 
the  thorax  the  arms  nf  the  patjonl  shmiltl  liaug  naturally  at  the 
sides,  and  his  position  should  he  natural  and  free  from  undue 
muscular  tension.  In  auscuttatinn  of  the  axillary  and  infra- 
axillary  regions  the  patient  should  raise  the  arms  laterally  only 
so  far  as  is  necessary  to  ensure  a  free  access  to  this  portion  of  the 
thorax.  During:  auscultation  nf  the  posterior  aspect  of  the  thorax 
the  patient  should  ineline  the  trunk  forward  and  clasp  the  arms 
across  the  eht^s^t  to  ensure  a  wirle  scparatinn  of  the  scnpulfp. 


Fig.  63. — Aiisciiltaiiiiiii  of  tliorax. 

Auscultation  of  the  fliorax  should  he  praetieod  methodically, 
the  examiner  projj;rrssin{:^  dowinvard  from  the  apices  to  the  hases 
of  the  lun«?s.  In  each  instance  the  sound  which  is  elicited  upon 
one  side  should  be  eompareti  with  the  sounds  elicited  over  the 
corresponding  area  upon  the  opposite  side  of  the  thorax.  Wan- 
dering and  hasty  auseultatioii  of  the  Ihorax,  wiihout  comparison 
of  the  sounds  upon  the  two  sides,  is  a  iu'odiic(ive  source  of  error 
in  physical  examinations. 

The  ear  of  the  examiner  sliuuld  lie  lr;iin<'(i  to  disref!;ard  all  ex- 
traneous noises,  such  as  tin-  f  rid  ion  jn'odnced  hy  llu?  rubbing 
tof!:ether  of  the  tnbes  of  tlie  inslrnmi'iit,  tlie  contact  of  the  hand 
with  the  instrument,  and  cn-pifation  due  to  contact  of  the  be" 
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of  the  s1e1ho.s(*opc  witli  a  hairy  chest  wall.  This  last  annoying 
feature  may  be  eliniiiiHteil  hy  moistening  the  bell  of  the  instru- 
ment prior  to  its  application  to  a  hairy  chest  wall.  The  beginner 
in  auscultation  usually  experiences  some  tliffieulty  in  separating 
the  pulmonary  and  the  cardiac  sounds;  but  concentration  and 
practice  will  enable  him  to  tlisrcifard  the  one  while  studying  the 
other. 

NORMAL  EESPIRATORY  SOUNDS 

Upon  auscultation  of  the  various  regions  of  the  tliorax  of  the 
normal  subject  three  types  of  respiratory  murninr  are  encountered  ; 
namely,  bronchial  hrfaihififj,  vesicular  hrftitltinff,  ;ind  hroncho- 
vesicvlar  hrcathinff. 


I'ig,   i>-». -Normal   diiiribiili'Hi    dI    lir-nn  lii.d   jtul    bri.nu  Imvi  "-it  iilui    l>i  litlliing.      Aiilninr 

Bronchial  Breathing'. —  Hrum-hiu!  hri-ritbiny:  is  a  liln\viii«i,  tubu- 
lar sound,  llu'  insfiiratoiy  and  cxpiraUn'v  jjluises  (d*  which  are  lis 
a  rule  of  e<jual  durati(»ii,  tln»ui;li  ticcasionally  c'X[iiratiou  is  s1i^di1l\ 
pru]on«fed.  Tlic  inspiiidory  and  expiratory  pluises  <iC  the  nuu'nuir 
are  separatvd  h\  u  <lis(iiict  (iilr)'\;il;  and  the  intensity  rini!  lutch 
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of  the  two  phases  are  diflfereiit,  far  physical  reaHons  whie'h  wt 
be  detailed  in  succeeding  paragraphs. 

Bronchial  breathing  in  its  maximum  purity  and  intensity  i 
elieited  upon  au-st'ultation  of  the  larynx  and  traiihea,  over  the  sit 
of  production  of  the  aerial  whorls  which  call  the  sounds  int 
being.  The  sound  is  also  commonly  audible  in  the  interscapulw 
regions  in  the  area  situated  between  the  seventh  cervical  an 
fourth  dorsal  vertebra,  and  over  the  manubrium  sterni  anteriorl; 
tlie  latter  two  levels  corresponding  to  the  level  of  the  trachet 
bifurcation.  These  are  the  regions  of  the  thorax  in  which  broi 
ehial  breath  souiuls  are  encountered  during  trau<juil  rcspiratioi 


t-'ig.    05. — Normal    diatribution    of    brunchial    and    bronchovesicular    br<.altiudy.       1'usIlii 

thurauic  KUrfacc. 

In  the  presence  of  extreme  gradcii  of  dyspnea,  with  marked  it 
crease  in  the  force  and  depth  of  the  respirations,  it  is  not  ui 
common  for  bronchial  breath  sminds  to  beeome  audil>l!'  over  Ll 
entire  thoracic  surface. 

When  during  inspinitinn  the  iiispired  air  |i;jss«'s  thinnirli  Ll 
orifice  of  the  glottic  slit  and  enters  the  wider  chvity  of  the  biryti 
beyond,  aerial  wIiorLs  an'  Lreiierated  in  tlie  t)ir  contiMit  nf  th 
ravity,  whurls  whirli  an-  ctHtdufli-d  dnwuw.ird  indr  (hr  ti-arlu' 
and  larger  bronchi  in  thr  fnrm  nf  ihi-  ill^|li|■nl^^rv  i>h.i>*'  nf  broi 
I  breathing.  Siniibirly,  when  during  expti'atinn  the  expire 
isses   through    thr    chink   of   the    ghittis    into    the   broad* 
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pharyngeal  cavity  beyond,  similar  whorls  are  induced  with  the 
production  of  the  expiratory  phase  of  bronchial  breathiflg. 

Ab  the  genesis  of  the  sound  in  each  instance  lies  in  tlie 
IMUMttge  of  air  through  the  glottic  slit,  it  is  easy  to  comprehend 
the  influence  of  the  diameter  of  this  opening  upon  the  intensity 
and  the  pitch  of  the  two  phases  of  bronchial  respiration.  The 
phy»ical  laws  (rnv*>ruinj?  aerial  currents  loach  uk  that  the  in- 
t#»nRity  of  thp  Round  fiiKcndiTcd  by  such  currents  varies  in  direct 
propf>rlion  with  the  (legree  of  stenosis  or  narrowinor  of  the  orifice. 
Heneo.    ihc    oxiiiratory    phase    of    brniifliial    respiration,    corrc- 


Kijf  ^/i.  l'lij>i«.al  liu»t>  of  |>al)i>>lu^i«.  |ili\-.nal  >it;ii>  m|'"ii  |icrcu».-.i.jii  and  auiscultatiiiii 
uf  I  lie   itiorax. 

.i,  vuiikt-i)-|iiit  siHMnI;  H,  liirrmrr'-  jih<  notiiriimi;  C',  inildrilinjny:  IK  hing-fislula 
s'niiul;  /.  vrackcil  |n>i  *otin»l;  .'.  Wnttfult  »  cIuiikc  of  wiiiml;  .».  Kriflnitli's  change  of 
MHiiul;  4-  broiitliiaj    ur  amiiliutic   rc»jiirativn,   5,   Hb»*iiiTHtK   liviMori1ut|ii>. 

sjunulin^r  to  llu'  narn'uui^'  nf  tin-  L'lMitis  at  ihis  time,  is  more 
iiUeiisc  lluui  the  iiis]iii'al<iiy  llIla'^<•  uf  brojM'liial  briMlliiii^.  Simi- 
larly-, siiicf  avcordiiiir  Uv  tin-  jWiNhj^-JiJ  laws  iiovL-rniiijLj  liie  pitch 
tif  soniiils  priicrHlt'tl  lii  this  iiianiii*r  Ibi*  pitcli  is  in  dircrt  propor- 
liiiii  to  till*'  si/i"  of  the  itprnin;r.  mu*  n-ailily  ijixlirsunuls  iluit  the  in- 
spii'alory  phasr  i»f  bn»n<'liial  br*  hiImi»15.  ••orn's[n(inliiivi  to  tiie 
widening;  of  the  chink  nl'  1b«'  j/loHis  durui^f  ni^pitiilioii,  is  of 
<lis(inclly  Iow^t  piti-li   tli;iii  is  lb<'  ••\pirMl«»f  y  pl)a».r. 

The  tendency  for  lln-sc  vibmlioji^  i*.  !•*    ••.,f„|ij,,i,.,|  (it.Mnuard 
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throughout  the  bronchial  system  and  outward  to  the  thoracic  >\ 
by  way  principally  of  the  aerial  content  of  these  tubes  a 
secondarily  by  the  walls  of  the  tubes  themselves,  is  combated 
the  great  mass  of  aerated  pulmonary  parenchyma  which  iiit 
venes  between  the  principal  bronchi  and  the  thoracic  walls, 
the  presence  of  extensive  consolidation  of  the  pulmonary  alve< 
however,  and  in  the  presence  of  extensive  cavitation  of  the  lu 
with  free  communieation  with  the  bronchial  system,  the  brouch 
sounds  generated  in  the  larynx  are  conducted  to  thf  thoraeic  w 
with  an  intensity  and  clearness  which  justifies  the  descript 
term  of  '*  tubular  breath  in  jr." 

Vesicular  Breatllilig^. — Upon  ausrultatiuu  of  the  iufraelavicu 
and  mammary  regions  anteriorly,  of  the  axillary  and  infraaj 
lary  regions  laterally,  and  of  the  iiifrascapular  ri'trums  pos 
riorly,  regions  uf  the  thoracic  surface  which  ovt-rlie  [^urtiuiis 
the  lungs  which  are  comparatively  remote  fr**ui  tlir  priiici] 
bronchial  tubes,  the  respiratory  sounds  possess  a  st>ft,  hret 
soiuid  of  low  pitch,  Avbich  is  termed  vesicular  or  alveolar  brca 
ing.  The  murmur  eunststs  uf  twu  phases,  inspiratory  and  cxpi 
tory,  w*hieh  are  sepHrated  by  a  sliort  interval.  The  iiispirat< 
murmur  is  maintainetl  approx-imately  three  times  as  l(Hi»r  as 
the  expiratory  murmur.  The  quality  of  vesicular  lircathiiiy;  I 
been  compared  to  the  sound  prfulueed  by  the  soft  rustling  of  1 
leavt^  of  a  tree  when  a};itat<*d  liy  a  j;eiit!c  breeze.  The  quality 
the  sound  can  also  be  rather  closely  simulated  by  approaching  1 
lips  nearly  in  contaet  and  inspiriu'^  stronuly. 

The  physical  g<'iiesis  of  the  vesicular  murniur  lias  not  as  ; 
been  accounted  for  in  an  ad<'quate  maniH'r.  Laennec  erroneou 
attributed  the  sontiil  to  the  nibbijij^  (jf  the  inspired  and  expii 
air  against  the  walls  of  the  bronchi  and  puhnonury  alveoli, 
exitlanation  which  rests  upon  no  adi'quate  |)hysieal  basts.  HUil' 
ton  held  that  during  inspirafion  llie  involunlary  niuseular  filu' 
disposed  in  a  circular  manner  around  the  Malls  of  the  snuil 
bronchioles,  contracted  wifh  the  conse<pieHl  prtMiuction  of  pnrl 
stenosis  of  these  tubutes  with  ili*>  ■renrratioii  of  tlir  vesieii 
nnirmur,  a  tlieory  which  is  not  sulislaiilialrd  enliri-iy  from  eiti 
the  physiologic  in-  physii-al  jioint  of  v\r\x.  LcuniM*r  wonld  In 
us  believe  that  the  nuinniir  is  a  inirely  mnsmlar  sovind.  ^'ciieral 
hy  contraction  and  relaxiition  of  tin'  snmolli  nnisclc  luinds  of  i 
bronchioles  durini,'  jiis|)iriition  ruid  expiralloii.  (Irrliardt  alfr 
uted  tlie  vesicular  nmriimr  1o  vihralioiis  of  the  aheohir  \i 
during  inspiration.     At   lli*-  presful   iJui 
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plnnHlinu  of  tfif  sniind,  it  wnuUl  scfiii,  is  that  of  Baas  Hiid  Ten- 
loUW,  who  Htato  that  the  vesicular  murmur  is  merely  bronchial 
hrcHthiiii;  softened  in  its  transmission  from  the  larynx  along  the 
am-ial  i-oluniu  contained  in  the  trachea  and  bronchi,  mingled  with 
the  s(tft  erepilation  of  inminierable  pulmonary  alveoli  during 
I  heir  inflation  and  subsefjuent  enllapsc. 

Whatever  nuiy  be  the  precise  genesis  of  the  vesicular  breath 
Sfiund.  elidienl  exiverieiu'e  has  tau^dit  us  to  construe  its- presence 
lo  nu»an  thai  in  any  regitui  of  the  thorax  where  it  is  encountered. 
the  inihnonary  alveoli  and  bronchioles  are  permeable  to  air.  It 
does  not  follow  from  this,  however,  that  its  presence  assures  a 
normal  condition  of  these  structures.  In  the  small,  disseminated 
patches  of  consolidation  atteiuiinp  miliary  tuberculosis  of  the 
hinirs  and  lobular  pneunionia  it  is  possible  for  the  intervening 
aerated  areas  of  the  lun^r  to  suppress  any  enfeeblement  of  the 
luurnuir  whieh  uiijrht  arise  as  the  result  of  the  exclusion  of  the 
«ir  fnnii  the  minute  and  senttered  areas  vf  alveolar  consolidation. 

The  intensity  of  Ihe  vesicular  murnuir  is  dependent  upon  the 
forve  of  the  respiratury  efforts  and  the  lliickness  of  the  tbonicie 
walls  in  ihe  normal  subject.  The  influence  of  the  depth  of  the 
respimtory  act  upon  the  murmur  is  well  illustrated  upon  aus- 
eulutiou  of  the  lhor«\  during  rhcyue-Slokes  respiration,  when 
the  intensity  of  the  vesicular  murm»u*  will  exhibit  all  gradations 
from  jiecen tuition  of  the  murmur  at  the  hciirht  of  the  dyspneic 
jv^ri^Hl  to  its  tot,'*!  abolition  \lurin>:  the  period  of  comparative 
ApntMi,  In  ehildn*n  and  in  the  female  ^ubjcct.  owing  to  the  thin- 
in^ss  mut  (rUslieity  of  the  thoracic  ivirietes  the  vesicular  murmur 
i*  wor\*  intense  than  is  the  ease  in  the  adult  male  subject.  The 
A|^f  h*s  A  dirxvt  be;»nng  upon  the  mtensuy  of  vesicular  breath- 
iiVpv  l*p  to  Xht  twelfth  Nrar  of  life.  vcNJcular  rt»spiraiion  is  more 
inlensx*  th*n  it  >s  suWijuent  to  that  »4:e.  while  in  the  aged 
s.ubj<vt  there  is  a  i»r»^^ressive  diminution  in  the  Aesioular  element 
»^f  the  trTj^pimiory  sounds,  which  come  to  app^^^aeh  the  quality 
M  hrvvwehial  hreaihiuc  or  b>vneho\esieulnr  br^^aihinc. 

Th<  |Mteh  %y(  vrMouUr  breathinic  \anes  ^^\^^\  the  age  and  sex 
s\t  the  Mjbiect,  It  i*  uinfonulN  of  hijrher  pitch  in  the  infant 
am!  y\n>hjc  child  than  it  is  in  the  adult  >ubj»vt;  and  ii  is  of  hisrfaer 
^leh  iw  ihir  female  than  iu  the  male  Md»je»*t  The  variation  in 
lh<  |v»tch  <^(  the  mwnnttr  ts  \\\  eaeU  of  ihci*  M»*?auet*>  eaiis^  by 
tW  saiMtWr  »^«««^ter  %\f  the  clott»<*  sbt  \\\  the  t^.ts:  eUs*  of  sub> 
>rvtv    Airaitv  i»  the  apr^l  ««hie*M   mthont  iv»rat\5  i.»  sex.  there  is 
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ail  increase  iu  the  pitch  of  vesicular  breathing,  the  result  in  this 
instance  of  senile  rarefaction  of  the  pulmonary  tissues. 

Bronchovesicular  Breathinif.— This  type  of  respiration,  as  its 
name  implies,  combines  the  qualities  of  bronchial  and  of  vesicu- 
lar breathing.  It  is  audible  over  regions  of  the  normal  thorax  iu 
which  the  Inrjjer  bronchi  are  in  fairly  close  proximity  to  the 
thoracic  wall,  but  are  nevertheless  covered  by  aerated  pulmonary 
tissue.  Thus,  bronchn vesicular  breathing  is  normally  audible 
over  the  lower  portion  of  the  manubrium  sterni  and  adjacent  to 
its  right  lateral  border  anteriorly,  und  in  the  interscapular  rej^ions 
posteriorly  at  the  level  of  the  fourth  dorsal  vertebra. 

ABNORMAL  RESPIRATORY  SOUNDS 

ill  the  presence  of  disease  of  tbe  respinilnry  organs,  various 
modifications  of  the  normal  respiratory  sounds  are  encountered. 
The  alteration  may  con.sist  of  the  presenee  of  bronchial  or 
bronehovesieular  breathing  in  a  reirion  of  the  thorax  where  it  is 
not  normally  present;  of  tlie  assumption  hy  bronchial  breath 
sounds  of  certain  cavernous  or  amphoric  ijualities  which  are  not 
normally  attributable  to  them;  of  variations  in  tiic  intensity  of 
the  vesicular  murmur  in  regirtus  of  the  tliorax  where  it  is  nor- 
mally present;  or  of  variations  in  the  frequency  or  rhythm  of  the 
respiratory  sounds. 

Bronchial  Breathing. — When  lirniuhial  brriUJi  sounds  are  de- 
tected in  a  region  of  the  tfiorax  wlicre  they  arc  tiot  normally 
audible,  it  most  frequently  jioints  to  e(Uisoli(latio]i  of  llie  lung, 
the  solidification  conducting  the  murmur  from  the  lar^c  bronchi 
to  the  surface  of  the  thorax.  Olbrr  factors  wlileli  aet  similarly 
comprise  pulmonary  eonipn-ssioti  tnid  rollapse,  bemorrhagic  '\\\- 
farction,  cirrhosis  of  the  lun*:.  cMlariied  bronchiiil  p:lands,  a  hunor 
overlying  a  large  bronchus,  nv  a  puliuonary  cavity  situated  near 
the  chest  wall  with  a  free  Itroiicbial  communication. 

Bronchial  breathing  which  is  r-'ferablp  to  a  cavity  wit}i  patent 
bronchial  communication  frequently  lias  ;i  peculiar  liollow  (|ualily 
engrafted  upon  it  to  wiiicli  the  term  cai-fruous  hnalhhttj  is  ap- 
plied. In  this  subtype  of  bronchial  hrcatliinir  expiration  is  fre- 
quently of  lower  pitch  than  is  inspiratifiri.  Siniiliirly.  a  cavity 
with  patent  bronchial  cojiuiuuiieiitlon  or  a  |ni<'nmothora.\  witli  an 
open  bronchial  fistula  oftt'ii  i:[\rs  I'lsr  lo  Itrontiiial  Itrciibinii  of 
rather  musietd  qua!i(:>,  ehrsdy  slmuhilinu''  tlir  siriiod  whirh  is 
generated  by  gently  bhnviiiL'  across  Hn'  Tiinnih  of  ,111  ciiq>ty  lionN-, 
oric  hrrafhhif/. 
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Vesicular  Breathing.— In  disease  of  the  respiratory  organs  the 
intensity  and  rhythm  (it*  tlic  normal  vesicultir  murmur  is  fre- 
quently so  altered  as  to  possess  definite  diagnostic  significance. 

Dlminiifion  in  the  intensity  or  entire  abolition  of  the  vesiciilar 
murmur  is  normal  in  aged  subjeets  and  in  subjects  with  very  thick 
cliest  walls.  The  uuirmur  is  also  diminished  in  the  presence  of 
painful  diseases  of  the  chest  wall  such  as  incipient  pleurisy  and 
pleurodynia,  wliieh  cause  the  patient  to  inhibit  the  respiratory 
excursiojis  of  t!ie  eln'st.  A  similar  diminution  oeeurs  with  moderate 
pleural  thicken inj^:,  edema  of  the  lun*?,  th.e  early  stage  of  lobar 
pneumonia,  and  in  the  prest-nee  of  a  elosed  piunmiothorax. 

AbolltiGn  of  the  vt'sit-ular  murmur  is  noted  over  a  region  of  the 
thorax  in  whicli  the  main  bronchus  is  oceluded,  over  a  large  pleural 
rtTusioii,  and  over  a  puhnmiary  cavity  which  is  filled   with  fluid. 

Increased  Intensity  (Puerile  Breathing).— Kxajisreration  of  tlie 
vesicular  muniiur  is  noted  over  a  lun*^:  wliieh  is  the  site  of  com- 
pensatory emphysema  due  hi  eripplinrr  of  'he  opposite  lung,  over 
a  cireumseribed  portion  of  a  luu}?  whieh  is  expandiufi  vicaritnisly 
to  eorupensiitc  for  eonsolidalion  in  an  adjacent  IVieus,  in  catarrhal 
i nfia mum t ions  <tf  llie  .smaller  broiiehioles,  ami  duriuf^  the  dyspnea 
of  imperfectly  eoiii])cnsated  cardiac  disease. 

Pn/h/HfjiitiuH  of  thr  rxpiradirif  plui.sc  of  the  vcsieular  niuruuu* 
accompanies  hypertrophic  emphysema  ami  bn>nelilal  asthma.  In 
these  ^tatcs  the  iiHeration  In  tlic  pliases  «d'  l)u'  sound  is  noted  over 
both  sides  i>f  the  thorax;  and  in  the  ease  of  asthma  expindiftn  is 
dotted  with  niles.  Vjiihiteral  lU'ttlonuat ion  of  the  exiiiratory 
phase  at  iiu  apex  is  sij}j;»resli\ c  of  incipient  pulmonary  t\djereult»- 
sis,  pariieuhiriy  if  noh-d  nt  the  left  su]u-arhivieular  fossa. 

Cog-wheel  Breathing.— In  eertain  dise;ises  of  the  respiratory 
orjjans  the  respiratory  nininiiir.  ;nid  |iarti<'ulai-ly  Die  inspiratory 
f>hasr  of  the  mni'inur,  occurs  in  a  series  of  short  jrasps  or  jerks, 
closely  siniulatio^f  llic  sound  cniiltcd  by  u  sobbinLr  child.  This 
jerkiuir  or  cofi-wheel  nindilicjil  imi  of  ih**  vesicular  murmur  is 
a  valuable  sIlmi  id"  iMcipienl  phlirisls.  Il  is  noli-d  with  far  less 
eiuistaney  in  h\N(cria.  bronehial  as11iiri;i,  rhon-a.  local  catarrhal 
emidilinns  td'  Mm'  br>nH-hiol»'s.  in  Ihe  |iaiu  uf  a  fractured  rib, 
[ibMirodynia.  anil  ph-urisy. 

Bronchovesicular  Breathing.  When  <-uetHiu<errd  tir  nii  area  of 
the  thorax  wloTf  it  is  mil  nonmdly  iimlihle,  iliis  tyjie  of  re.spira- 
\Uni  pninis  1i»  a  iiioderiile  deurre  nf  llir  sinoe  |>aniitlo*;ic  changes 
whieh   prodllre  fliink   hjr)ii«'lii;d   lnr;it  liiiii;.      ll    i^  ii   siirti  of  pj 
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or  incomplete  coiisolidation,  as  in  the  early  stage  of  pneumonia  ^ 
phthisis,  or  of  a  cavity  or  a  solid  tumor  of  the  luug  whieh 
covered  by  normal  crepitant  pulmonary  tissue. 


VOCAL  RESONANCE 

Vocal  resonance  is  the  transmission  uf  itiiirticulale  or  artic 
late  sound  to  the  ear  of  the  examiner  upon  aiiseultation  of  11 
thorax  during  the  act  of  plionatiou.  In  eliciting  the  pheuomei 
of  vocal  resonance,  the  bell  of  the  stctli(>sertj>e  is  applicci  firm 
and  evenly  to  the  surface  of  the  thorax  Avliile  the  patient 
directed  to  count  '*One,  two,  iLrce,'*  or  to  repeat  the  won 
"ninety-nine"  in  a  voice  of  uniform  intensity  and  with  llie  ftn 
turned  from  the  examiner.  According  to  tlie  aim  td'  tiie  exainin 
tion,  the  patient  repeats  the  words  either  aloud  or  in  a  whispe 
In  either  event,  it  is  essential  that  tlie  intensity  «»f  the  voiee  r 
main  uniform  throughcnit  the  exaniinatinn.  In  the  course  of  1l 
examination  the  intensity  of  the  sounds  elirilrd  froin  varioi 
regions  of  the  thorax  should  be  studied,  and  the  intensity  upi 
symmetrical  regions  should  be  earefully  eompared. 

The  intensity  of  voeal  rescnianee  ]u'cseuts  regional  vnrialiui 
in  the  various  regions  of  the  thorax  whieh  eorresjiomi  aemiralel 
to  the  regional  variations  in  the  int easily  of  vocal  fremitus  in  tl 
normal  subject.  As  in  tin-  i*ase  of  voea!  fremitus,  voeal  resonarn 
is  elicited  in  its  inaxinmtji  int<'nsity  and  purity  upon  auscnilalii 
of  the  larynx.  l'|>iui  auseultation  over  tlie  (iiyioid  rartilatri-  1 1 
sound  is  so  intense  that  it  is  fr<*f|uenlly  iianifnl  to  lin*  ra 
Inrynf/ophoHij.  Moreover,  thr  <|nality  of  thr  voirr  as  a|i|H'i'i'ia1i 
upon  auseidfatifoi  is  ohsfrvcd  To  liavc  qitit*'  roinplfldy  a!l''rrd  i 
(juality.  It  possesses  ujion  ausriiltation  a  distinrt  nasal  <{iialil 
which  is  rather  elusely  siiinil;tl<  d  vvhrii  thr  >uhjrri  spi-jks  wil 
the  nares  closed  or  witli  a  airinhrane  siirtt-hi'd  liirhllv  arross  ll 
lips. 

The  causes  of  the  alhTalion  in  ihr  quality  of  1li<-  voice  ni 
multiple,  being  du<'  to  tlic  propagation  of  I  In-  vimmI  \ibralio? 
across  the  solid  cartilai;i-s  of  the  lar\rix  iiislf-ad  of  tlirrniL'li  i'n 
air;  to  the  fact  that  llie  propagation  do"s  not  follow  llji-  din-etid 
of  the  moleeuiar  oscillations,  but  <MTi(rs  iM-rprinlicitlarl v  lo  flicrj 
and  to  a  simultaneous  mingHnj.'  of  tin-  silirjiiioits  of  iIm-  larynj^r, 
•cartilages  with  the  voeal  viln-atioijs  !  Ivirhhorsi  ) . 

n  ausrultatioji  ..f  ilic  fM^dian  jin<*  of  fli*-  root   nf  ih,.  ufv 
nistcrnal    jiotrJi,    eorn'spojiding    t<.    ilif    nintse    of    ll 
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tracliea^  the  vocal  vibrations  possess  proat  fleariiess  and  intensity, 
ira^keophomj,  but  \vliii*h  docs  not  equal  the  piiritv  of  the  resonance 
as  elieited  over  the  larynx.  Again,  upon  auscultation  of  the 
interscapular  region  at  the  level  of  the  fourth  dorsal  vertebra,  over- 
lying tile  origin  of  the  principal  bronchi,  tlic  intensity  of  the  reso- 
nance is  also  extremely  pure,  hronchophomj. 

Upon  auscultation  of  the  iiifrflclaviculrtr,  mammary,  axillary, 
infraaxillary,  and  iufrascapular  regions,  regioun  of  the  thorax 
which  overlie  crepitant  pulmonary  tissue  in  which  the  larger 
bronchi  arc  comparatively  remote  from  the  thoracic  surface,  the 
examiniT  appreciates  in  the  normal  subject  only  certain  rumbling, 
iuarticuhitc  sounds,  whifh  arise  in  the  vocal  eords  and  are  trans- 
mitted downward  into  the  lung  and  to  the  thoracic  surfaec  by  the 
air  eoliiniu  of  tlie  trachea  and  bnon'hi  and  ihe  pulmonary  parcu- 
chynia. 

As  ill  the  cas('  of  vocal  I'l'i'milus,  again,  the  inlcnsily  td'  voral 
resonance  depends  upou  the  intensity  and  pitch  td  tfte  v<iicc,  and 
upon  the  thickness  and  elasticity  of  the  thorax;  whence  it  follows 
that  it  is  relatively  less  intense  in  the  case  of  young  children  and 
in  the  female  subject.  ]ii  tin'  agi'd  subject,  on  the  contrary,  owing 
to  wasting  of  the  investing  nuisculatim'  of  tlie  tlmrax  and  to  the 
progressive  calcification  nf  the  Itroneliial  cartilagt^s.  vocal  rcso- 
mince  becomes  pi-ogressive!y  more  iutense  with  increasing  age.  In 
Ihis  class  of  subjcds  the  sonnd  very  rrcquently  assumes  a  qxiaver- 
nig,  njisiil  (pialily.  analogiMis  t^  ctroplnmy  in  younger  subjects,  on 
iieenoril  of  ihr  nalural  ((uaver  o\'  tlic  sr'iiilc  voice. 

PATHOLOGIC  VARIATIONS 

As  the  iiitinisity  of  vocal  fremitus  is  niodilicd  by  variuus  lesions 
'd'  the  niora<'ic  viscera,  so  alsci  v<tcal  resonaiu'e.  the  auscultatory 
cfpiivalent  of  voe;j|  fi-emltus,  under  similar  eireumslaiices  exhibits 
variations  wJiieh,  iji  ihe  lUidn.  are  v«-iy  simihir  nn<l  closely  akin 
to  the  variations  in  vocal  fremitus.  In  addiiinn.  in  (he  presence 
of  certain  diseases  uf  iln-  ln-niiclntpulniunai  \  Nysien!,  \ocal  reso- 
naiK'c  exhibits  tb'linite  ;ind  more  ni"  bss  ]i;i1  liounnnMOiic  modifi- 
cations in  its  cpialitx . 

Diminution  or  Absence.  The  iii(tiiNi(.\  of  MH-,d  rcsotiance  is 
inipaii'cii  in  Ihe  |ii-rs.rire  of  by  pi-fl  rophie  rinpli\  vriiu-i  or  com- 
pensaloi'v  ciophyscni;!.  o\uhg  to  lln-  dislenlion  ^f  Ihe  lung 
iiicident  lo  Ihr.sr  eonditiiois.  It  is  simlljirty  «l  l}iiiiiishc,l  nr  abol- 
ished   in    I  III-    prrs*"ner    «d'    pleural    1  biekioiiiig.    nindrrate    pleural 
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effusiou,  and  bronchial  stenosis.  A  pulmonarj'^  cavity  contuining 
fluid  caujies  abolition  of  vo<'aI  r«w»nance  in  the  area  in  which  it  lies, 
While  in  the  ease  of  pleural  effusion  the  usual  finding  is  abolition 
of  vocal  resonance  over  the  distribution  of  the  fluid  and  exaggera- 
tion of  the  resonance  above  the  limit  of  the  fluid,  yet  in  the 
presence  of  pleural  adhesions  which  traverse  the  fluid  effusion, 
it  is  possible  for  vocal  resonance  to  be  manifest  in  circumscribed 
portions  of  the  thoracic  surface  overlying  the  effusion. 

Increased  Vocal  Resonance. — Vocal  resonance  is  increased  by 
the  same  factors  which  cause  an  increase  of  vocal  fremitus: 
namely,  con.solidations,  pulmonary  compression,  and  cavities  with 
free  bronchial  communication.  The  various  gradations  of  in- 
creased vocal  resonance  arc  designated  by  <liffcrent  names. 

Bronchophonjt  Is  a  form  of  increased  vocal  resonance  in  which 
the  transmitted  voice  is  very  distinctly  audible,  sounding  as  if  it 
were  %*erj'  near  the  ear.  However,  the  speech  is  not  articulate  a^ 
it  is  in  the  next  ascending  grade,  pectoriloquy.  Bronchophony 
|»oinLs  to  den.se  con.solidation.  particularly  to  consolidation  which 
overlies  or  is  superimposed  upon  one  of  the  principal  bronchi. 

Patorlloquij,  tho  transniission  of  the  articulate  voice  uj>on  aus- 
cultation, is  evidrnec  <i{  ,t  very  fleiis**  eon.solidatinn  overlying  a 
principal  bronchn.s,  or  of  a  fniltnouary  cavity  nr  ]niriimothorii-N 
with  free  bronchial  comniuui<'ation.  With  l»*>is  frc<iii''ncy  pectoril- 
oquy is  elicited  upon  ausi-iiltation  of  a  portion  of  the  lung  which 
is  compressed  by  a  ph-ural  effusion.  In  the  cases  in  which  the 
voice  is  transmitted  with  gnat  ilivtimtn.-ss  it  is  very  sngg(*stivc  of 
a  pulmonary  cavity. 

Whigpering  pertorilof/tiff,  th>'  tr;iU'<mis.sIfm  of  tli>'  artirulat*' 
whisper  upon  ausiMiitatioii.  r»*jir»*>«'nls  the  liigh<'vl  r«'fin''mcnt  of 
vocal  resonanc'-:  and  ^^  h^Ti  •■li«'it«^d  it  is  aini'rst  conchi>i\e  evidcnc 
of  the  presence  of  a  pulmonary  cavity  with  patent  bronehial  com- 
munication or  of  pn^umotljorax  with  bronehial  flstula.  In  tlu 
normal  subject  th^-  whivp«-rid  voife  is  aiidibh'  as  ^uyh  oidy  upon 
au.scnlt-ation  inimediat«*ly  osfv  tli«-  trar-h'-a.  In  ext«-nsive  consolida- 
tions and  conditions  of  pulniunary  coniprfssior)  anil  cnlhip>«'  the 
whispered  voice  is  frequently  audible  but  is  not  articulate.  An 
articulate  whisper  ufion  auscultation  is  very  g<MKl  evidence  of  a 
pulmonary  cavity'  with  fre»^  bronchial  outlet. 

BaccelU'i  Siffn. — The  whLspend  voice  is  transmitted  through 
a  serous  pleural  effjision.  but  is  not  transmitttd  through  a  juiruh'Ut 
effusion.  This  sign  is  employvvl  in  differentiating  between  the  two 
types  of  pletiral  ♦•ffnsion.     Whib*  it  is  often  a  valuable  means  of 
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amphorophony,  or  the  cavernoua  voii'p.  When  elii'itcil,  it  con- 
stitutes a  reliable  sign  of  a  cavity  contaiiiinj?  an  air  column  which 
vibrates  simultaneously  with  the  wavrs  reaching  it  from  the 
vocal  cords, 

ADVEimTIOUS  SOUNDS 

New,  Ruperadtlf'd,  or  advent itiouK  sounds,  whifh  art'  engen- 
dered in  patholopie  states  of  the  ortrans  of  respiratiun,  may 
originate  in  the  larynx,  traehca,  hrnnelii,  lun^s,  or  in  tlie  pleural 
cavity.  They  eoniivrisc  various  ty]>e.6i  of  rales,  the  UK'tnltie  tinkle, 
the  siiecussion  stiund,  the  lun«r-fis1uhi  sfntnd,  jnid  tfie  pleural 
frietion   sound. 

RALES 

Riiles  are  adventitious  sniuids  \v)iieh  ;ire  "reuenited  in  the 
larynx,  trachea,  hronchi,  hroncliitiies,  or  ]iiilim»iiary  cdveoli,  as 
a  result  of  interference  willi  the  free  injirrss  and  rjjn'ss  td'  jiir 
durinrr  inspiration  and  exptrutinn.  Tli**  lesion  wliic-h  is  respori- 
sihle  for  the  production  of  rales,  and  wliirh  will  he  studied  more 
in  detail  in  eoniieetion  with  the  <l«*tailt'd  des(*ripti(in  of  the  various 
types  of  rales,  may  consist  in  a  diniinvitimi  of  I  he  luiueu  of  the 
air  passage  hy  compression  from  without,  or  hy  liirjjreseeure  of 
the  mueous  meinhrane  witliin;  it  may  he  an  ohstaele  imposed  by 
the  presence  of  serum,  mucus,  pus.  or  hhmd  within  the  hronehial 
tubes;  or  it  may  consist  in  tfie  enhesioii  of  th<'  walls  of  the  term- 
inal bronchioles  and  alvenli,  wliieh  are  ^rhied  together  by  a  <'oat- 
ing  of  tenacious  secretion  or  Jihrlnous  rxudat**. 

Rales  are  classified  ininiariiy  as  ih'tf  ruha  and  moist  yalta. 
depending  upon  whether  or  not  moisture  is,  in  th«'  ojuniun  of  tlie 
examiner,  the  essential  factor  in  tliejr  ju-oduetinn. 

Drf/  rtilfft,  or  rhonrlu,  wliieli  are  invariably  sijins  of  stenosis,  an' 
produced  by  an  fthstaele  to  llie  fi"ee  inf;ress  and  eirress  of  air 
during  respiration  in  the  forni  of  varyiofr  dejrri-es  of  stenosis 
of  the  air  passafres,  wluther  these  passages  he  narrouei^  by  tlu^ 
presence  upon  their  walls  of  aei'unuihitions  «*f  tH-ruKious  secretion; 
whether  the  broncliial  luuK-n  he  dirninishi'd  by  hir^'esecnt  swi'llin;,' 
of  the  raucous  mendtrane;  or  whether  the  eonstrietion  be  due  to 
external  pressure  exerted  upon  the  bt'oiiehial  tiib<*  by  bands  of 
adhesions  or  enlargred  tlioraeic  viscera.  The  jreneraticm  of  the  sound 
in  each  instance  is  caused  by  the  jiassajre  rd'  tlie  ins|>ired  or  expired 
air  through  a  hronehial  stenosis  into  a  wider  portion  of  tlie  tube 
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bcyoud,  with  the  coJiscqiient  produt^tion  of  aerial  whorls, 
quality  of  the  rale  is  dqieiidt^it  for  this  reason  upon  the  size 
bronchus  in  wliich  it  is  generated  and  tlie  diameter  of  the  co: 
tion  which  is  the  causative  agent. 

Upon  the  acoustic  influences  of  these  two  faetoi*s,  it  is  p< 
to  subdivide  dry  rales  into  sonorous  rales,  of  low  pitch,  and 
ins,  often  musical  quality;  and  sibilant  rales,  of  high  pitcl 
liissinj^,  whistlint?,  or  squeakinjj  cjuality.  Now,  since  only  i 
moderate  turgeseence  of  the  mucous  membrane  of  the  s 
bronchi  and  hronehioles,  or  the  presence  of  even  minimal  an 


Fig.    tt'. —  niiistrating    ihe    physiial    t>a>ii    nf    paitMlosjic    iihysual    signs    upon 
lion  of  tli«  thorax.     A.  Sonorous  rales;  U,  jiilnbiit  rales;    C,  in<-tallic  (inkle,  or  sl 
sound;   ;,  gurgling  or  bubbling  raUs;   /,  coarse  or  mucuus   ratt's;   j,   line  or   subi 
rales;   ^,  crt.-[>itaiit   rales. 

of  .seeretiou  upon  tlie  \vall>,  of  thrs*-  tiiln's  produces  consid 
sti'iiosi.s  ill  thi'se  small  jia.s.sa^es,  iind  as  llirir  ealiher  is  so  i 
Ifiat  llie  distal  portion  of  the  tube  eaiiiioL  aet  in  any  consid 
decree  as  a  n'Miiiatini,'  ehnniber  for  llie  anial  whorls  whi< 
ealli'd  into  In/iny  l>y  llir  ijassa'^e  of  I  In'  air  thronfjh  the  eonsl 
portion,  sibihint  rales  are  pnielieally  ennliiu-d  lo  the  distri 
of  tlie  .smaller  lirdiielii  and  hniih-tiioli's.  while  sonorous  ral 
producfHl  only  in  llie  lariri'r  Itntiiclii,  thf  traehea,  and  the  I 
Dry  rales  are  nujsl  freqiinilly  audible  during  inspiratioi 
frequt-nfly  11h\v  are  audible  dm  in|j:  inspiration  and  expiratioi 


!t*     7iil9    ST*     CTlTflttf 
.  IB  Si  *3fcrat^ii».     iJg  -a^*  1^  TifcW  "a*?  5r-«aiB«*  T^l  A 

t  fv^b^'  '*<  ij  ttp*  i»rc  -ajc  cry  riJ-* 

•f  dry  ri>*  t-aj-,--*  -^r^h  t^  ?*>«♦  ^f  i^  ^ft^y<^»^^o 

•€  tkk  vii:     Wi-^  dry  rii**  <^  <NM\s>Wt*l4e  iwxlUl 
•re  r^»!nt^  in  ib^  •: 
fcy-  tkkk  Btfts^  of  »rr»:-.    •  -        — 
i»  er»atly  m^^*^  in  iht  tr^ttiaiKsion  ixf  iHx*  riW  t\>  *W 

tiil-»s  f.f  more  saperfeitJ  distrib«tk>iu  thWr  mtmuty  i* 
fr^ter  upon  aosmlution.  *m)  ih^y  *rv  frvs^v^^tl^   at- 
V»ded  by  rhoocb*!  fnrtnittts  upoo  ^xjilpAtHW, 

iHy  riles  Mmame  a  sperUl  inrensttv  atwi  «  tlt^liiM^  cklllv^^  ^^ 
qiulhy  when  tliey  are  en^eiHieir^l  in  a  hrv\i:i<hi»  whfch  tiMrtttiMt<« 
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iu  iwrtioiis  of  Die  luii?  which  arc  the  seat  of  compirasMB  and  col- 
lapse, and  when  the  bronchus  terminates  in  a  pulmonary  earity 
situated  in  the  periphery-  of  the  lung.  In  this  instance  the  pul- 
monary excavation  actjt  as  a  resonating  chamber  for  the  bronchial 
vibratiouss  with  the  production  of  the  consonating  riiUs  of  Skoda. 
The  rales  in  this  ease  are  attended  by  blowing,  bronchial  brealhiDg 
and  amphoric  resonance  upon  percussion  over  the  cavity- 
Dry  rales  are  audible  in  the  earliest  stages  of  bronchial  infiamma- 
tion  as  a  result  of  moderate  turgeseence  of  the  bronchial  mneons 
membrane,  prior  to  the  pouring  out  of  secretion  into  the  lumina  of 
the  tul>ess  and  in  the  paroxysm  of  brouchial  asthma  as  a  result  of 
constriction  of  the  bronchioles.  The  bruit  de  drapean  is  a  dry  rale 
which  is  audibi*'  in  certain  cases  of  fibrinous  bronchitis,  and  which 
is  produced  by  ihe  flapping  back  and  forth  of  a  fragment  of  ad- 
herent exudate  or  detached  mucosa  during  inspiration  and  expira- 
tion. Sonorous  riles  are  generated  in  the  trachea  in  the  presence 
of  extreme  c^^mpression  of  this  tube  by  aneurysm,  mediastinal 
tumor,  or  enlarged  mtnliastinal  glands,  as  well  as  iu  cicatricial 
steitasxs  ot  this  lube.  Similar  rales  occasionally  arise  in  the  larynx 
ass  a  result  of  larj-ngeal  diphtheria  and  iu  eilema  of  the  glottis. 

Mvisi  r«/<jt.  pnxhK-eil  by  the  passage  of  air  thr^»ugh  sonim,  mucus, 
p«e.  or  blood  in  the  largvr  bronchi,  or  by  se|>aratiou  of  the  walls 
of  the  terminal  bronchioles  and  alveoli,  which  have  become  adherent 
a;&  a  rwsolt  of  the  pres.^ncr'  of  tenaoious  exudate,  comprise  the 
crtpitaiU  ni/^,  the  iub*npi1aMt  rulf.  the  mncous  nilf^  and  the 
tj*tr>j'.tnij  T'llt, 

Crepitant  Bale.— The  crepitant  rale  is  pnuUiceil  by  the  separa- 
tion of  the  walls  of  the  alvwli,  which  have  Wcoine  glued  together 
by  tenacious  secretion  d)iriug  the  e\piral»»ry  rect^ssion  of  the 
lun«.  Hence,  the  rale  is  aiulible  towar^l  the  teruiiuaiion  of 
inspiration. 

The  crepitant  rale  i>  the  \\xu><[  of  all  t-aUvs.  Its  ^luality  has  been 
compared  by  l^ienutv  to  \\w  scimcs  »»f  sharp  cracklings  which 
ensue  ujv^n  thrv»wing  a  pinch  «»f  salt  upon  a  heated  stove.  \\  il- 
liams  c^nniHircs  the  x\\\a\\\\  v^f  the  rale  to  the  soutul  which  is  pro- 
diKtHl  upoti  Mtllm^'  a  hvk  ol'  \\iiw  betsveon  the  thumb  and  finger 
when  heUl  near  tbe  *\ov  \\yA\\  eonuMkH'***^^  .*''<'  i»>t*xact.  as  mois- 
ture IK  an  ewnh;d  elemenl  \\\  \\w  y\^^^\w\\^>^\  ^•t'  «>»«'  crepitant  rale. 
The  .pirtbi\  ol'  lUe  ule  >>.  rt»»(l\  u»uuie«l  »l»"»»  m^Mstctung  the  tips 
of  the  thninU  uhd  lotelUikj**  me^^m^  iluin  toiicthcr.  and  sepa- 
rahiiK  Iheni  nhile  ihe  h.M»a  ..  hi  1,1  m,.h  ihe  e>^v  rhe  quality  of 
thp  .-H'pMinO   »Ale  K  »e»ulilv    .-o.iIu^mI   \\^\\y   »he   pleural  friction 
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sound,  uljfn  ll)L*  IiilliT  ptissessfK  a  miiiur  hileiisity.  TiiL'  difT 
ential  points  between  the  two  sounds  are  considered  in  connect 
with  the  pleiinil  friction  sound  in  a  subsequent  paragriiph. 

The  frepihint  rale  is  not  iid'i"e<jueiitly  uudilih"  ui>f)n  auseul 
tion  of  the  puliiionary  bases  in  tbe  luniiial  subject  who  has  pass 
a  iii}j:ht  breathing  tranipiilly  iu  the  dorsal  deeuhitus.  In  t 
inslanee,  however,  a  tVw  ch'ep  iiispiralions  serve  to  fully  iiiM 
the  alveoli  and  to  abolish  the  rale  in  this  area.  As  this  rab 
dependent  upon  a  wet  lung  f(>r  its  jiroduction.  it  is  natural  \ 
in  the  diseases  iu  whieh  it  is  present  it  is  encountered  over 
bases  in  the  majority  of  cases.  In  all  eases  in  which  crepit; 
rales  are  encountered  over  the  apices  of  the  lungs,  the  proM^no* 
significance  is  graw  j  and  if  tlie  rales  are  localized  in  lhi.s  area 
the  exclusion  of  other  portituis  of  the  lun«;s,  il  is  very  sugo;est 
of  phthisis  as  the  underlying  lesion. 

The  crepitant  rale  is  deteeti'il  liurinj^  the  first  stay:e  of  librin 
piH'unionia,  eonstttntinf<  the  cnpifiis  ituhtr  (if  this  disease.  It 
also  audible  over  the  ba.ses  of  the  lijri»,'s  in  tlie  iireseru-e  of  iuHi 
mation  of  the  mucous  nn'nihrrjne  i»l;'  tbe  tennirial  brxnn-hjitles  ; 
]>u!mniuir3"  alveoli  in  eatarrbal  iinruifoiiiia  ui-  eapillary  brnneliii 
and  il  is  audible  in  the  same  re«i:ioiis  in  the  ju'eseiiee  of  pulmodi 
edema,  hemorrhagic  infarrtiijn  ol'  t)ic  luiis^*-  and  in  paitial  at*'l<'< 
sis.  During  tbe  ev(tlutii>n  nf  ehronie  nleerative  phthisis,  and  w 
less  constancy  in  the  stagi'  of  ineninple^te  cdnsnlidation  in  tihrin 
pneumonia,  there  is  oeeasionally  audible  a  tine,  liigh-pilehed  er< 
lant  rale,  the  untions  t'f{ck\  As  in  thi-  rase  ut"  all  ere|)ihnit  ra 
the  raucous  click  is  elieited  towurd  the  e(iui|th*lion  of  inspirat) 
when  the  inspired  air  has  altiiineij  the  nitiniale  riunifleiil  inns  nl' 
bronchial  systetn. 

Subcrepitant  Rale.— Tlie  suherejiilant  rale  is  a  nntisl  rid<' 
trifle  coarser  in  qujdity  than  is  the  crepitiiut  nile.  It  is  lu'odn 
liy  separaHtni  of  the  walls  of  fhe  terrtiinnl  brunchiules  wiiicb  h 
become  adherent  as  a  resull  i»f  a  coating  of  tenaeions  seeret 
or  exudate;  hence,  it  is  ninlible  during  both  inspiratimi  and 
]>iration.  The  subcrepilant  r/de  nt-enrs  (hiring  the  iieiidd 
resolution  of  fibrinous  ]nienniunia.  in  uliicli  disease  it  edii 
tutes  the  crepitus  rfdux;  during  thi';  (■v()biti(»n  of  aeule  and  ebrc 
catarrhal  bronchitis;  and  in  the  presence  of  brotu'hial  inflainnud 
in  catarrlial  pneiunnnia,  piihnonary  infarct  ion,  and  pnbiion 
edema. 

Mucous    Rale. — ihicous    lales    are    gemmated    in    tbe    lar 
•hi  and  in  pulmonary  cavities.     They  ar(>  audible  during 
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tranquil  res[iiration,  and  are  devoid  of  pathologii;  sijfuiiicance. 
limited  number  of  moist  raU^s,  encountered  over  the  apical  port 
of  tlie  thorax,  on  the  contrary,  is  of  ^rave  prognostic  significar 
if  they  are  persistent  and  arc  encountered  in  the  same  area  nj 
consecutive  examinations.  Circumscribed  moist  rales  in  this  reg 
are  very  sugrgrc'«*itivc  of  phthisis;  but  Rosenbadi  has  directed  att 
tion  to  the  extreme  inipurtance  of  not  niistal<ing  museuUir  sou) 
in  this  region  for  moist  rales,  particularly  in  subjects  with  poM 
fully  developed  pectoral  muscles. 

Ajfain,  as  in  the  case  of  acute  and  chronic  eatariluil  bronch 
and  bronchial  astlnna,  moist  riiles  are  distrilnited  universally  o 
both  sides  of  the  thorax,  and  are  frequently  in  the  latter  disc 
of  such  intensity  as  to  be  audihie  without  the  aid  of  the  stcthoscc 

The  number  of  the  liiles  is  largrely  deiicudent  upon  the  anin 
of  the  pathologic  secretion  which  is  present  in  the  bronchial  syst 
upon  the  enerory  of  the  resjiirntory  movements,  and  upon  tlie 
of  the  causative  lesiuij  with  referetiee  1u  the  th(jracic  surface,  W 
the  bronchia!  secretions  are  unduly  abundant  and  when  the  resjt 
tory  action  is  very  pronouuiM-d,  if  the  b'sion  is  dee]ily  seated  in 
central  portion  of  the  Inn*;,  there  will  be  a  minimal  number 
rales  demonstrable  on  account  of  tlie  interriienee  with  tlicir  c 
duction  whieh  is  olTered  by  the  iJlterv^1lill-:  ai'<';is  of  iter;it<'d  | 
monary  tissue. 

It  occasionally  lia[)jiens  that  in  a  j^'ivm  ease  niuist  riilcs 
so  aliundant  that  the  charaet<T  (jf  the  respiratory  snutuis  are 
termtued  with  dilTieulty.  as  the  ipiality  of  the  res])iratory  muri 
is  effectually  masked  by  the  predoniinaHee  of  the  rales.  In  s 
event  Lasegue  recommends  auscultation  of  the  respiratory  nnni 
immediately  followinn;  vjrrorous  coujrliinj*  etfurts  upon  the  pari 
the  patient,  at  wliieli  time  the  rak's  are  ti  iiipnritril}'  in  aheyii 
and  the  quality  of  the  t'cspitatury  ninnnnr  may  be  stndit'd. 

The  size  of  rales  is  dejieiuleiil  npnn  the  eharaetej'  ol"  the  hroiic 
secretions,  the  euerjry  of  the  res|)iralnry  movements,  and  tlie 
of  the  lesions  with  ri*fereiiei'  to  the  Ihuraeir  wall,  lii  rcspec 
their  size,  rales  are  divided  into  larjre  rales,  medium  rales, 
small  rales.  Lar{j:e  and  medium  rales  are  rudy  enco\uitcred  in 
presence  of  fluid  secretions  in  the  lumiiia  of  the  larju'cr  brori 
while  small  ralcH  are  eujiendered  by  the  presence  of  fluid  in 
bronchi  of  smaller  caliber.     In  the  ease  of  the  larffo  and  medi 

f'd  mucous  rales,  the  intensity  of  llie  rales  is  in  direct  pro[)or 
^e  respiratory  moveuienis  and  the  prnxiniit; 
Stion  to  the  thoraeie  wall. 
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The  uniformiffj  of  tlic  riiles  whieh  arc  eiieountered  should  be 
stndiptl  m  every  case  in  wliieh  moist  rales  are  eiicoiintered.  In  tliis 
manner  tlie  student  ddtM-mines  whether  lie  is  dealing  Avith  ouly  one 
type  of  rale  or  with  various  typt's  ol'  rah's,  and  from  this  informa- 
tion he  deduces  eonehiNions  as  to  the  portion  of  the  hronchopul- 
mouary  system  which  is  at  fault.  Even  in  the  ease  of  rales  of  the 
same  chaT'aetcr  it  is  occasituuilly  possible  to  dctcet  difTerences  in 
the  (piality  and  iiiteh  of  the  rah's.  Thus,  Laeniiee  held  that  the 
crepitant  rale  of  lobar  pmMimonia  is  uniformly  more  intense  and  of 
higher  pitch  than  is  the  crepitant  rfde  of  puhnonary  edema. 

Tlie  time  of  appcuraticc  of  rfdcs  with  reference  to  the  events  of 
llie  respiratory  cycle  is  of  aid  in  determining:  the  character  of 
rale  with  which  the  examiner  is  confronted,  and  serves  as  a  basis 
for  conclusions  as  to  the  sile  of  the  lesion  of  the  bronchial  system. 

TJnis,  Ihe  crepitant  rale  and  the  j>:reat  majority  of  gurgling  rales 
become  ap{>arcnt  toward  the  eonij»lelion  of  inspiration;  whereas  the 
subercpitant  rale  is  demonstrable  during  both  inspiration  and  ex- 
piration. Kimilarly  the  nun'OUK  rti!i'  generated  in  the  larger 
bronchial  tubes  is  audiblt^  dnring  both  jihascs  of  the  respiratory 
cycle.  The  stiuly  of  the  lime  fif  ;i[>pciU"aiM'e  of  rules  should  be 
ahetted  by  the  careful  study  ui  the  ([iiality  of  the  riiies  in  question. 

The  intinsilj/  of  rnh-s  depends  upon  the  site  of  their  prodnetion^ 
the  tnnnber  of  the  rales,  the  si/e  of  the  rfdcs,  nnd  the  state  of  the 
supcriiHiujsed  puhnonjuy  piin'iu'liynui.  Kales  whieh  are  developed 
in  the  sn|ierlieijil  hronelii  an'  luitiiraUy  niore  intense  than  are  rfdes 
developing  in  bronchi  of  the  centra!  portions  of  the  lungs.  How- 
ever, the  intensity  of  rales  developing  i\\  the  depths  of  the  lungs  is 
inHueneed  by  tlir  slate  of  tlie  pulmonary  parenchyma  whieh  is 
sujierjaeent  1o  these  bron<*liud  tubes,  and  as  this  is  eunsoHdated, 
comjncssrd.  or  i-xeavafed  hy  phthisis,  tliry  assume  an  utnlue  in- 
tensity ajid  s]ieetal  (pialilii's  which  will  b<'  dcMriluHl  in  a  siibscqui'ut 
paragraph.  Winn  rales  are  vc'j'v  ahuudaut  and  universally  <lis- 
Irihntcd  tInongln»ut  the  lungs,  their  inti-nsity  is  augmented  l»y  their 
nimdier  alone,  not  i!ifre([m*ntly  to  the  extent  that  Ihey  are  auilible 
without  tlie  aid  ai  the  stethoseo|u'  or,  imleed.  at  some  distance  from 
tlic  patient.  The  size  of  the  rale  exerts  a  i>crceptihlc  influence  uptm 
its  intensity.  The  large  ami  nu'diuni  rales  of  the  larger  bronchi 
po.ssess  a  greater  intensity  than  do  the  small  riilcs  which  are  gener- 
ated ill  the  smaller  brouehial  tnlies. 

The  qitaJUjf  of  the  moist  rale  is  more  difficult  to  seize  and  to 
define  than  in  the  ease  of  dry  rales.  However,  it  is  upon  this 
dilTeronee  in  «|uality  ltd  ween  t]ry  and  moist  rrdes  that  the  examiner 
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his  conclusions  as  to  wlifthcr  he  is  dealing  with  a  dry  < 
with  a  wet  lunj?.  The  biibblinp:  (juality  of  piirjrlinsr  rales  is  readi] 
appreeiated  and  tht^  incidence  of  the  crepitant  and  subcrepitai 
rale  at  different  periods  of  the  respiratory  cycle  serves  as  a  check  i 
some  measure  upon  these  rales, 

Moreover,  when  moist  ral*\s  are  jjeneratfd  in  pulmonary  tissv 
which  is  in  close  proximity  to  pulmonary  excavations,  or  not  ii 
frecpiently  even  when  the  stomach  or  colon  is  excessively  distendet 
the  rales  take  on  a  musical  finality  which  is  closely  akin  to  11 
fpialrty  of  the  consonatinrr  ralos  of  Skoda. 

C&nsonating  moiaf  riifcs  possess  tile  musical  <|ii:ality  l<>  a  markc 
degree;  and,  as  either  pulmonary  excavation  with  hrouHiial  commi 
nicatiou  or  pulmonary  relaxation  and  Cdllapsc.  furnish  exccUei 
condnctinp  mcdici,  \hvsp  rales  an-  IrHnsmittt'd  to  tin*  surface  of  t1 
thorax  with  undue  intensity.  These  rales  arc  attended  hy  hrojichi; 
brcathitijr,  exafrjr<*ration  nf  vnral  fn'Uiilus  and  vnral  rrsnnani' 
and  by  the  amphoric  percussion  sf>u!id. 

THE  METALLIC  TINKLE  (GUTTA  GADENS;  FALLING- 
DROP  SOUND) 

During  auscultation  of  the  th<a-ax  which  is  the  scat  of  hydiv 
hemo-  or  pyopneumothorax,  an<l  with  less  foustancy  ilurin 
auscultation  over  a  lar^^e  ptdmonciry  r-avity  whicli  contains  (hii( 
a  sound  is  oceasionHlly  audible  during  inspiration  and  e\iiiratit» 
which  resembles  that  which  is  produced  hy  drops  itf  walrr  fallin 
from  a  height  upon  the  surface  of  water  eontaint'd  in  a  rislen 
The  sound  has  a  h<dlow,  echoing,  metallic  ijualily:  it  is  itut; 
frequently  present,  during  iiispirat iuii,  lliough  (ji'casinnally  licar 
during  expiration  as  well;  and  it  is  frequently  l>rougli1  nut  li 
changes  of  posture,  speaking,  <*«>nKhing.  or  by  jarrini.'  nr  sliakin 
the  sulgect. 

The  physical  genesis  of  tlir  falling -di'np  smind  is  nliNruic.  <i)i 
several  theories  have  been  evnlved  in  tin-  alit^iuiit  to  explain  tli 
mode  of  production  of  the  sound  iti  llie  various  pathologic  casi 
in  which  it  has  iieen  encountered.  Laenocc  originally  atiribulc 
the  sound  to  the  dripping  of  Moid  fnoii  1  he  reti-acted  inferit 
border  of  the  lung  to  the  surface  of  an  a<'cuiuulat  ion  of  llni 
occupying  the  lower  portion  of  the  pleural  cavity,  llaiis  oppose 
this  theory,  asserting  that  droplets  of  tlutd  wliieh  aie  formed  npo 
iperior  walls  of  a  cavity  have  a  tendency  lo  «J:iid^'  along  tli 
of  the  cavity,  instead  of  falling  abruptly  from  these  sup< 
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rior  rcgioDS.  Leiehleiisteru,  however,  encountered  a  very  pure 
falliiigr-drop  sound  in  a  i-ase  of  pyo-pneumothorax,  which  was  only 
demonstrable  when  the  patient  passed  from  the  dorsal  decubitus 
to  the  sitting:  posture.  L'j>on  autopsy  the  ease  presented  villosi- 
ties  of  the  pleural  surface,  which  were  immersed  in  the  fluid  with 
the  patient  in  the  dorsal  decubitus,  and  which  dripped  fluid  when 
the  patient  was  placed  in  ihe  upright  posture. 

Another  theorj-  of  the  mode  of  production  of  the  metallic  tinkle 
is  the  assumption  of  the  bursting  of  bubbles  which  are  formed 
upon  the  surface  of  an  accumulation  of  tluid  in  the  pleural  cavity. 
Force  is  lent  to  this  explanation  in  certain  eases  by  the  fact  that 
the  sound  is  elicited  immediately  following  the  succussion  sound 
upon  jarrinu  the  subject. 

IVbove  and  Tremolicres  find  a  striking  similarity  between  the 
nuality  of  the  falling-drop  sound  and  that  of  the  Hippocratic 
succussion  sound  when  the  latter  is  elicit»xl  by  gentle  agitation  of 
the  patient.  These  authors  believe  that  the  metallic  tinkle  is  due 
neither  to  the  dripping  of  fluid  from  the  retracted  borders  of  the 
lung  nor  to  the  bursting  of  bubbles  upon  the  surface  of  the  pleu- 
ral Huid:  but  that  it  is  due  to  the  generation  of  a  light  wave  upon 
the  surface  of  tlie  tluid  enclosed  in  the  pleural  cavity,  the  latter 
acting  as  a  resonating  chamber  for  the  slight  sound  which  is  so 
generated.  They  hold  that  the  rhythmical  diaphragmatic  move- 
ments are  alone  sufticient  to  call  into  being  the  causiitive  Avaves 
in  the  intrapleural  tluid. 

It  has  also  been  asscrlod  that  the  metallic  tinkle  is  only  gener- 
ated iu  ct»nnection  with  accumulalions  of  fluid  in  the  pleural 
canity  when  there  is  a  patent  bronchial  communication  with  the 
pneumothorax:  and  that  the  sound  is  to  be  attributed  to  the 
bursting  of  a  bubble  which  has  formed  at  the  orifice  of  the 
bronchopulmonary  tist\da  at  the  moment  of  full  inspiration. 

HIPPOCRATIC  SUCCUSSION:  (SPLASHING  SOUND) 

In  the  presence  of  hydro-  heuu»-  or  pyo-pneumv»thoni\,  when 
the  upper  p<.«rtion  of  the  trunk  is  abruptly  jarred  or  shaken,  the 
ear  of  the  examiner  meanwhile  being  applitnl  closely  to  the 
thoracic  wall,  a  distinct  sound  of  splashing  is  frtH|\iently  audible, 
which  is  analogous  to  that  which  is  pr\>duccil  by  suddeidy  moving 
a  partially  tilled  cask.  The  succussion  sound  is  a  ivliable  sign  of 
the  presence  of  air  and  tluid  iu  the  pleural  cavity:  hence  it  is 
ab«eot  iu  pleurisy  with  effusion     The  succussion  s\»und  arising 


AUSCULTATION   OF   RESPIRATORY   ORCANS  1 

within  the  pleural  cavity  should  not  be  confused  with  simil 
splashing  sounds  which  arc  gcntTated  within  a  dilated  stoma< 
While  in  the  case  of  lar^arc  pulmonary  cavities  containing  i 
and  fluid  the  physical  conditions  are  ideal  for  the  generation 
Ifijjpocratic  snceussion,  it  is  rare  that  these  excavations  are 
favorably  situated  with  reference  to  the  thoracic  surface  tt 
sueeussion  sounds  are  appreciable  over  them. 

THE  PLEURAL  FRICTION  SOUND 

In  the  normal  subject,  as  a  result  of  the  smooth,  polished  si 
face  of  the  visceral  and  the  parietal  pleura,  moistened  by  a  moden 
amount  of  serous  fluid,  lliesr  nietnbraiies  glide  noiselessly  over  m 


Fig.   t>8, — Usual    site   of   pleural    iriciion    sounJ. 

other  during  the  ri'spiratory  roovements.  During  inflammation 
the  membrane,  however,  and  as  a  result  of  the  excessive  extract: 
of  the  body  fluids  which  aecompanies  prolonged  diarrhea  a 
profuse  hemorrhage,  as  well  as  in  the  presence  of  miliary  tub 
'•dosis  and  eareinnmalons  infiltration  uf  the  pleura,  there 
lerated  a  pleural  friction  sound,  which  is  audible  upoii  auae 
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iMlititi  tiF  ilii^  surravo  of  Ihe  thorax,  Jiirj?ens<*n  and  Waldenbiirg 
woiihl  rnnko  ii  distiiu'ti»>u  helwi'oii  pleuritic  frk'tion,  which  is  due 
In  iiiJlamjualary  [>r<>i'i'ssi's  nf  the  plcunjl  membrane,  and  pleural 
frii'lion.  wliii'h  ^u'l'urs  vvilli  nniyheinnj;  of  the  membrane  by  the 
imdult'N  id"  nculi'  miliary  liihercuiosis,  careiuomatous  infiltration 
of  Mn*  tvlinna,  jmd  tvsscttus  cxiTeseences  of  the  ribs,  whieh  they  do 
imt  n'Hiurd  an  (>ssi«iitially  intlannuatory  in  origin.  As  the  pleural 
lUi'iidiraiH'  is  I'xlrrmoly  prime  to  under»ro  intlammatory  changes 
III  llh'  prt»HOiu'e  oT  tn»*n  minor  jrrades  of  irritation,  it  is  not  im- 
probnM'  tlutt  all  of  tluvsf  conditions  are  attended  by  pleuritis  of 
\  ai'\  mtf  viU>'UMty 

TIm'  itltMiral  IritMioii  s%nnul  pif^Mtls  extensive  rariations  in  its 
tUmlitx  and  iidenvily.  In  chjh^s  of  slijrht  pleural  involvement  it 
p,K^,v,.«,vs  f{  \or\  hii\\\.  ^t'^nswxf  !4>uMd.  analagous  to  that  whieh  is 
pn*\lu»'*'d  whon  the  tinj^T  U»:htl\-  stnvkes  a  silken  fabric.  In  the 
phw»onoo  of  »uoiv  *vv<*i>»  pbninul  int)«mmatH>n,  the  sound  is  very 
%l»«drtr  \\\  ihai  wbioK  U  pTx*»tiUN>l  mwn  wailking  upon  dry.  new- 
ffdlou  *n^v>\.  ov  to  \\w  oi>\ikiivi:  i\t  «  n<»w  Wthem  addle,  whieh  has 
UWvW  iwv  \\s  0»»^  «MW»*  wt  \W  Krwff  tl^  cuir  memf, 

\\  bd«»  \\\  m*«u\  ^H»u»KS>  Ih^  |^«r»]  fr>rtkxi  ^Hind  is  a  continu- 
ous *^MM»»*  <«|i|M>vNi^At  «lir\MM(rK>Mt  tK*  ^Tv^KT  durttioQ  of  the  res- 
|MV^to^\  \AiA*f\^  »o  NxVh-^  >l  >>  Art^tiKV.  ;«  *>«k<*  rt««  it  pwsenls  one 
^V  WMW  y\sw%\\sy>^^s\  #^  it  %¥^  rsHijrt'^^w^Ni  |4e«Tm  miet>e  aeeetsmly 

VUv  \ii^»uvu  »N*  !»>.'  i^X  -    .  X?  »>  m  d:»y*t  proportion 

1^^  iKo  •*»ti'*^v1\  %><  s\i-  \K^\^\^f^  wtf^x^rmtmts.  W»  ike  extnt  of 
iW  ^M.  uu*  whv  V  »%  «tvvv^\V   A^5  >^  rt»*  «^  '  iW  inibB- 

msvuw^  \%  \v\\   I'/i,   I  .    •  I'^'^itfU  iWt  frc  rt5i  .v<««*o«.    In 

•^««\fc  Av  V  *v  ••» "         •    ■  'm*^  *ke  •itt 
VI  V.     ..>*  w   .%.  r^  .^is.  >kf*l  frwtMB 

us  Au«%t«  w^H  \  i»>v^n»aw»  «f  ike  ?t"qpira- 

.,>»  scc%r  »•  i«n»*iw  the 
>»    -v.^-^  v«  ^••■Ji  ■"?"  ^ 

w.  .  .^       y  %  .  %       ;x  ..^♦....  v^^N^     xXkB.iwaHjr  the 
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The  Jocalii^tiou  of  pleural  frictinn  naturally  eorresponds  witl 
the  distribution  of  the  iutlaiiiiuatory  diseaae  of  the  pleura.  It  h 
encountered  most  frequently  in  the  lower  axillary  and  infra 
axillary  regions,  where  it  is  most  Freiiuently  oliserved  along  m 
ascending  and  descending  plane.  When,  in  tliese  an-as.  ttie  frietioi 
seems  to  ooeur  in  a  transverse  dircetinii,  it  is  sut;trestive  of  the  limi 
tation  of  the  vertieal  excursion  of  the  lunj?  hy  i>leural  adhesions 
Pleural  friction  Is  not  frequently  eiieonnterecl  over  the  apica 
portions  of  the  lunj^s,  as  Ihese  regions  enjoy  (jjily  a  limited  ranis* 
of  mobility  during  the  respiratory  movements;  hut  when  pleura 
friction  is  encountered  here,  it  is  very  suggestive  of  tulierculou! 
lesions  which  are  eomplieated  by  a  fihriiiniis  pleurisy. 

The  duration  and  persistence  of  ph'ural  friction  are  subjeet  t( 
wide  variations.  During  the  eoursr  i>f  srnjfibrinons  pleurisy  tin 
friction  sound  appears  prittr  to  the  di'velujnneiil  of  the  elTiisidn  ;  i 
disappea!*s  with  the  advent  of  the  effusion;  antl  not  infrer|uently  i 
again  becomes  audible  with  resorption  of  the  effusion,  oeea.si(}nall\ 
to  persist  thereafter  during  the  entire  life  of  the  individual,  Ii 
eases  of  abortive  acute  fibritions  pleurisy,  the  sound  may  be  presen 
upon  one  examinatioi),  to  disa]ti>ear  ininiediately  thereafter.  WIut 
pleural  friction  develops  in  the  supra-  and  iiifraelavi<Milar  regiouj 
in  connection  with  chronie  niceralive  plitiiisis,  the  s(»utHls  com 
motdy  persist  throngbont  the  course  of  the  disease. 

As  pleural  inflammation  very  frefpiriitly  i-ouipliratrs  diseases  o: 
the  lungs  which  arc  attende<l  by  rales,  it  is  nalura!  that  pleura 
friction  and  rales  of  vaiious  lyjies  are  freipicntly  presejit  in  Iht 
same  subject;  and  in  many  instariers  tlteir  different  i:d  diagnosis  i; 
atti-ndi'd  l>y  some  diflfieully.  In  this  ('oiuii'i'tinn  it  is  (o  be  recallei 
that  upon  exerting  jjressure  with  the  stetbnsi-opc  in  the  iulerensia 
spacea  the  intensity  td*  |ili'iH*al  riirtimi  is  rimniiuuiv  aert  nt  uat  eil 
wbiie  this  maneuver  is  willnput  iiiHiiiin-e  on  the  inli'iiNily  uf  rales 
Moreover,  rales  are  more  eonf ihkuus  llian  is  lh<*  east*  willi  pleura 
friction;  rales  change  in  character  or  trafisiiiitly  iHsap|itar  aftfi 
coughing  attacks;  and  ('{jiupressinn  nf  the  tlntrax  in  the  preseiiri 
of  pleural  diKease  is  acutely  paiiifMl.  uhih-  similar  eitmiii'fssinn  o 
the  chest  in  pulmonary  disease  ujiiiltrmjcd  liy  |(h'uri>y  is  prnvnca 
tive  of  only  slight  pain  if  Jtidefd   ilu  it  is  any   pain, 

THE  LUNG  FISTULA  SOUND 

he  presence  of  hydntpnriiniolhorax   with  a  bronchial  com 

n  opening  into  the  plniial  eavily  below  the  level  of  tin 

'  fii*st  tieseribed  tfie  lniig-(ist  ula  srmml.     The  sound  i* 
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manifested  by  a  series  of  bubbling,  gurgling  sounds  upon  auscul- 
tation of  the  diseased  side  under  suitable  conditions.  When, 
under  proper  maneuTcrs,  the  aerial  content  of  the  pleural  cavity 
m  rarefied  in  the  region  supf^rjaceiit  to  the  fluid,  during  inspi- 
ration a  portion  of  the  inspired  air  enters  the  cavity  below  the 
level  of  the  fluid,  and  in  ascending  to  the  surface,  engenders 
bubbles  which  produce  the  gurgling,  lungfistula  sound.  Unver- 
riebt  noted  the  sound  following  partial  aspiration  of  a  hydro- 
piwomotborax,  the  superjacent  air  in  this  instance  being  rarefied 
by  the  evacuation  of  the  fluid. 

In  Biegers  ease  the  sound  appeared  without  aspiration  of  the 
floid.  In  this  case,  as  soon  as  the  patient  was  placed  in  the  sittkig 
pcrtiture,  he  expectorated  a  considerable  quantity  of  the  pleural 
flaidt  which  passed  by  way  of  the  bronchial  fistula.  Following 
thift  partial  evacuation  of  the  fluid,  the  balance  between  the 
•rrial  pressure  in  the  bronehial  system  and  in  the  pleural  cavity 
WM»  disturbed;  and  during  inspiration  a  portion  of  the  inspired 
air  entered  the  pleural  cavity  below  the  level  of  the  fluid,  and  in 
iU  aiKeent  through  this  latter  engeiulered  the  lung-fistula  sound. 

The  viund  may  be  elicited  without  aspiration  or  expectoration 
*jf  the  Hold  b3'  the  procedure  of  Jleezeubroek,  This  author  has 
the  patient  assume  the  lateral  deeubitut>,  lying  upon  the  side  of 
the  dihean?.  lie  then  seizes  the  dependent  side  of  the  thorax 
b^tw*^n  the  hands,  and  by  compression  evacuates  a  portion  of 
ihe  pleural  fluid  into  the  air  jiassages  throutrh  the  fistulous  open- 
jng-  When  the  iwtient  assumes  the  sitting  posture  and  tlie  pres- 
•are  is  gradually  released  fr<>ni  the  diseased  side,  the  air 
p*-n*-tralet»  into  thf  pleural  cavity  through  the  fistulous  opening 

•.•.<4    «.»<^1«>AMU.-    t\ta    ltirirp.^t:t  Ilia    c<illti<1 


CHAPTER  VI 

TlIORACOAfETRY,   CYRTUMETRY,  AND   TIT(JRA(JExNTESIS 

Thoracometiy,  or  mensuration  of  the  thorax,  is  employed  to 
determine  at  consecutive  examinations  vjiriations  in  the  total 
cireiimference  of  the  chest;  to  delcrmjiie  the  presence  of  unilat- 
eral bulging  or  retraction  of  the  thorax;  and  to  estimate  the  total 
expansion  of  the  chest. 

In  the  determination  of  the  total  expansion  ftf  the  thorax  the 
difference  between  the  circumferenfo  of  the  chest  dtiriiiji;:  com- 
plete expiration  and  during  i-omi)h'te  inspiration  is  laken,  tlic 
difference  between  the  two  nieasurenieiits  taken  at  the  level  of  the 
nipples  indicating  the  total  expansion  or  vital  capacity  of  the 
thorax.  A  total  expansion  of  three  to  fiuir  inches  f»htains  in  the 
average  adult  male  subject,  though  slight  discrepancies  below 
or  above  these  figures  are  not  to  be  considered  pathologic. 

In  the  determination  of  unilateral  variations  in  the  size  of  the 
two  sides  of  the  thorax  it  is  customary  to  measure  from  the  mid- 
spinal  line  to  the  midstcrnal  line  upon  cacli  side  ami  note  any 
discrepancy  in  the  two  measurements.  Allowance  must  he  made 
for  the  fact  that  the  right  half  of  the  thorax  is  uftrmally  slightly 
larger  than  is  the  left  half,  lu  making  all  measurements  of  the 
thorax  the  common  tape  measnre  is  the  appliance  uf  choice,  save 
in  calculating  the  various  diameters  of  the  thorax,  when  a  spe- 
cially devised  calipers  is  employed. 

In  determining  the  anteroposterior  and  transverse  diameters 
of  the  thorax  the  calipers  is  usci!.  Iji  iht^  (-sliroat  imi  of  tire  antero- 
posterior diameter  one  point  of  the  instrunn'nt  is  placed  over  the 
midspinal  line  and  the  other  over  the  luidsternaL  line,  and  the 
measurement  is  read  off  on  the  si'ule  of  the  iustrutiicut.  The 
transverse  diameter  of  the  thorax  is  dftcriniuod  by  ujtplyiiig  a 
point  of  the  calipers  to  each  inidaxillary  Miic  ami  reading  the  di- 
ameter as  indicated  upon  the  scale. 

CjTtometry,  the  determination  of  the  curves  of  the  surface  of 

the  thorax,  is  practiced  by  ayiplying  the  cyrtomctcr  accurately  to 

the  surface  of  the  thorax.    The  cyrtometer  consists  of  two  pieces 

-^f  flexible  metal  connected  at  one  end  by  a  hinge.    In  practicing 

raetry  of  the  thorax  the  hinge  is  placed  over  the  midspinal 
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liiif,  and  IIh'  IjIjkJo  of  flie  instruuuMit  an-  iicniraft'ly  immldiMl  to 
the  surface  of  the  thorax.  Upon  removal  of  the  instrument  a 
tracing  ma.v  be  made,  showing  the  shape  of  a  cross-section  of  the 
thorax,  ami  reveal  in;;  any  unilateral  variations  of  the  two  sides 
of  the  chest. 

Thoracentesis,  fhe  as|)iralioii  of  flnid  from  the  pleural  cavity, 
is  nsually  pi'e<'eile<l  in  ])raeliee  liy  frphrdfori)  puncture  of  the 
pleural  sac.  The  latter  maneuver  is  frequently  performed  in 
order  lo  establish  the  diagnosis  of  flniil  in  the  pleural  cavity  and 


I-lkl      l.'>   --Pol.Tii 


as|,it.T[.,:T, 


foi"  tljr  purpitsc  (ft  st'i'urtiiy;  a  sin'rimt'ii   of  fluid   for  iiiii'rtKseopic 
and  ha<'teriolo}rie  examination, 

In  the  perforniani-e  of  I  he  sliiihl  operation  oi  exploratory 
puncture  of  the  i>l<'ura.  a  larjjc  liypodenuic  syrintre  e<|uipi)ed  with 
a  heavy  needle  sli(udd  he  employed.  Aseptic  precantious  should 
be  strict Ij^  ohser\  cd  th(<uij^!ioiit  the  procedure  in  oriler  to  avoid 
the  introduction  of  itifeelivo  orfrauisms  into  the  pleural  cavity, 
thus  convert iiijir  a  serous  into  a  purulent  ctTnsioii.  The  phniral 
cavity  may  he  ent<^red  in  tlu*  scaprdar  line  in  the  scveutli  inter- 
costal sjiaee  or  in  the  midaxillary  line  in  the  sixth  iiiterspat'C  with 
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equally  satisfat'lon"  results.  In  scciiiiny^  a  specimen  by  t'Xploi 
tory  puncture,  only  a  ftnv  cubic  cculimL'ters  should  be  withdraw 
which  should  iiniu«*diately  bi*  transferrcil  to  a  strrib"  test  tu 
for  micrnscopic  and  bacteriologic  study. 

As  exploratory  puncture  is  perf(»riued  for  pur|H)srs  i>f  diti 
nosis,  so  aspiration  is  pnu'ticwd  for  tlK^rafn-ulic  purpuscs.  In  t 
practice  nf  aspiratiun  a  lurjrc  ncndic,  connct'Icd  by  rubber  tulii 
with  a  t'losed  jar  frum  which  the  air  lias  been  exhausted,  is  i 
serted  into  the  pleural  cavity  Iteneath  llic  level  of  the  fluid  a 
the  fluid  is  f^radually  drawn  ofT  InUi  the  vaciiitui.  In  the  ins* 
tion  of  the  iierdie.  the  intercostal  artery,  which  courses  abuj*!:  I 
lower  border  of  the  rib,  shoul*!  be  avoitlcd. 

During  aspiration  it  is  nut  advisiible  io  withdraw  entirely  t 
fluid  which  occupies  the  pleural  cavity  at  a  sini^lc  sittirii;.  M(H 
over,  if  at  any  time  dtiririy;  the  aspimtinu  th*'  ]>atient  mmphii 
of  distress,  the  prm-eilure  should   bt*  imrni-diati'ly  suspeud<'<J, 


CnAPTER  VII 
HADIOORAPHIC  DIAGNOSIS 

By  DiTDLEY  E.  Mackey,  B.S.,  M.D.,  New  York. 

The  purpose  of  tliis  eluiptfr  npoj:  radiographic  diagnosis  is  to 
treat  only  of  the  x-ray  witli  reference  to  its  use  as  a  link  in  the 
ehain  of  clinieal  data,  as  a  means  of  examination  whi^'h  will  aid 
the  student  of  niedicinc  or  the  phy.sieian  in  rendering  a  diag- 
nosis. The  principal  aim  throughout  will  be  to  present  as  nearly 
as  possible  in  the  space  employed  definite  facts  whieh  are  used 
and  brought  out  in  radiographic  examination  of  various  regions 
of  the  human  body.  Obviously  it  is  impossittle  in  this  place  to 
deal  witli  technie  and  tlie  use  of  apparatus. 

Jtemarkahle  progress  has  been  made  in  tlie  advauee  of  radio- 
graphic diagnosis  since  its  introduction  in  1895,  and  this  has 
been  especially  made  so  by  tlie  invention  of  the  Coolidge  tube, 
wliieb  has  given  such  good  service  in  the  recent  war. 

In  this  cliapter  tlu'  subject  matter  will  embrace  radiographic 
diagnosis  of  bones  and  joints;  the  head  with  the  accessory  sinuses, 
mastoids,  and  tee(!i;  the  thorax,  gaslrointcstiual  tract,  and  urin- 
ary tract, 

BONES  AND  JOINTS 

In  dealing  wilh  the  bones  and  Joiuls,  radi(igra|iby  is  of  value 
in  enabling  us  to  determine  whether  a  fracture  is  present,  the 
position  and  number  of  the  brnUen  parts,  the  best  method  of  cor- 
rection, and  serves  as  a  means  of  observation  after  a  retentive 
dressing  Ims  been  apjdied. 

Radtograi>hically,  fractures  are  classed  as  simple  and  as  com- 
minuted. The  simple  fracture  may  be  further  subdivided  ac- 
cording to  the  direction  of  the  fracture.  Fraclures  may  be 
studied  with  the  x-ray  either  fluoroscopically  or  by  the  plate 
method.  For  a  permanent  record  the  plate  method  Is  preferable. 
If  the  piate  method  is  employed,  two  views  of  thf»  part  examined 
should  always  be  required,  while  in  the  examination  of  joints  a 
diagnosis  should  not  be  attempted  without  tlie  use  of  stereoscopic 
plates.     The  latter  method  of  examination  will  sometimes  bring 
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Fig-   70.— Compound-codiminuled  fractures  of   phalanges  and    :,     i  .li-di   of   hand- 
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f»ul    line,   haii'-liiic    frcK'ti)i-<*s   which    would   be    ovL-rlonknl    nil   a 
flat  pi  at  IV. 

In  the  exami nation  of  a  fracture,  before  rendering  a  diagnosis, 
it  is  necessary  to  observe  the  area  involved,  the  shaft,  tissue  sur- 
rounding the  fratMure,  the  bone  or  bones  involved,  its  condition, 
displacement,  position,  type  of  fracture,  and  number  of  frag- 
ments. If  the  t-ase  is  one  of  lougr  standing  with  bone  changes, 
search  should  be  made  for  sequestra,  giving  their  size  and  posi- 
tion. Observation  should  ^ilso  be  made  as  to  whether  the  joint 
surfaces  are  invnded  by  the  fraetnre.     Under  no  cireumstanees 


Kir.   71. — Sulla  t-  inictmr  of  prcal  Iruchanli  ^    nf   fittmr. 


bhould  the  ^splints  uv  bandages  be  removed  during  radiography 
without  tlie  consent  nf  the  attending  surgeon. 

The  student  who  would  beeonie  proficient  in  the  interpreta- 
tion of  plates  must  giiiii  a  thorougli  knowledge  of  the  bony  skel- 
eton, tngetlior  with  (he  study  of  normal  radiogrnphy.  It  i.s  essen- 
tial that  he  should  study  the  nornud  adult  subjeel.  Tfje  study 
of  the  ossification  of  the  epiphyseal  lines  radiograpliieally  is  very 
important,  and  any  standard  work  upon  auattnuy  will  give  this 
information.  Cunipn ratine  plates  of  both  right  and  left  will  some- 
times dilTerentiate  Ihetween  a  fracture  and  an  epiphyseal  separa- 
linn  in  a  doubtful  case. 
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Fractures  of  the  skull  aro  in  sonic  i*nst*s  vrry  <lifti<nill  lo  <li( 
nose,  because  of  the  presence  of  sulures  aiul  blood  vossel  mai 
ings.  The  diagnostician  should  be  very  careful  not  to  mista 
a  Ruture  line  for  a  fracture.  Indeed,  a  fracture  of  the  skull  in 
not  give  marked  evidence  of  the  break  in  continuity,  yet  m 
cause  injury  to  the  blood  vessels,  ner\'es,  and  brain  sid>stan 


l-iK.  72. — 1fit()ticiftl  frartiirr  i.f  !irai|  of  hiiiii'iiii   ii,ii;i  ,i|nra(iiii)  .in.J   .Iwi.l.ir.iin ni     .f    h 

The  din  gnosis  of  fracture  of  the  skull  should  not  be  attempt 
without  the  use  of  steretisi'o]uc  plati-s.  Willi  these  for  obscn 
tion,  a  thorough  examination  of  the  skull  slioubl  be  made,  koepi 
ever  in  raiiid  the  fact  tliat  blocul  vessel  iiiarkinirs  and  suhirrs  ha 
been  mistaken  for  fractures. 
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In  dealing  wlWi  siispoptpd  fraRtiirps  of  thf  sk;i1l  the  oxaminer 
should  systemtitu'ally  exainiiie  the  eontours  of  the  inner  phite  for 
any  break  in  continuity.  Horo  espeeially  the  student  should 
he  familiar  with  all  tho  shmlows  and  markings  which  appear  upon 
the  normal  plate.  Tlie  technie  is  very  important  in  the  correct 
reading:  of  plates  in  head  injuries. 


Fig.  73. — Depressed  fracture  of  the  akiill. 

Kadiographie  diagrams  of  the  spine  should  always  be  made, 
if  possible,  from  stereoscopic  plates,  together  with  a  lateral  view. 
Fluoroscopie  exam inaf ion  of  the  spine  is  nf  \ery  limited  value, 
except  in  certain  cases  of  the  cervieal  sjiitie  or  lumbar  reyion.  A 
careful  examination  of  each  vertebra  shovdd  be  made  before  ren- 
dering a  decision,  keeping  the  normal  picture  ever  in  mind. 
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Fig.    74. — Linear    (raclurc   of    the   vault.      Stellate   in    lyp*-"- 


i'llt     ni>     Ai*i-M»Mf^    tUntt,      CluuinU   il>*t.   fibmoid*  clear,  and  aninim   clear. 
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Pathologic  conditions  found  in  \hv  spine  comprist'  lesions  in 
volving  the  bodies  of  the  vertt^hrie,  and  lesions  involving  the  ar 
ticulatin^  surfaces.  AmoiijSf  the  lesions  of  the  artirulating  Siur 
faces  we  class  arthritis,  infectious  and  hyppi'trojihii*,  and  tin 
beginning:  of  tuberculosis.  Lesions  may  have  their  iocepfion  ii 
the  artieulatin^  surface  and  invade  the  Inuly,  notably  tiiborcu 
Josis  in  the  second  stage,  neuropatluu'  condilions,  and  fractures 
We  may  have  new  growths  and  osteomyelitis,  bolli  of  wbirit  nu«3 
involve  the  body  of  the  articidatinj^  surface. 


Fig,    77. — Aliscncr    of    froiiial    sinus. 

Tuberculosis  is  a  boiie-destrtiyin;,'  pi-oe'css,  jmiI  a  hone  pnuincer 
\n  tuberculosis  of  the  spine  the  anterior  [tortioii  ot  Ihc  iMjdy  hr 
comes  softened  and  ^ives  way,  becorniufi^  elunviclcristii'  in  ap 
pearanee,  triangular  in  shape,  with  the  apex  anicriorly  and  th< 
base  rtf  the  Iriangle  posteriorly,  leadin*,'  in  lime  to  tiihcreiilai 
kypho.si.s. 

Differentia  1  diagnosis  between  tuln-rculosis  of  liie  s|»ini\  frac 
turc,  neuropathic  conditions,  and  bone  lesions: 
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are  there  evideuces  of  infiltration?  By  the  use  of  the  followii 
classifieatioti,  the  student  will  be  enabled  to  study  and  analy 
the  radtog^raphie  findings: 


Fig.  79, — Frontal  sinus  ckar,  ctdmoids  dear,  l>utli  anira  iluudy. 


LKSION 

OKicm 

BONK    PROnUOTION 

IN'PILTRATIOV 

TYI'B 

F'xostoBts 

Sim  ft 

J'n.'scnt 

Ah3**nt 

Heiiign 

Qgteoma 

Corti'X 

r resent 

A  liaent 

iifhigu 

OBteoaarcoma 

Cortex 

I'rrwiciit,  with 
(ieMlnurum 

r resent 

Matiguaiit 

iVriosteal 

PiTioatciim 

1 'resent  in  soft 

rre.seiit 

MuligiKiub 

sarcoma 

tissues 

Giant  cell 

Mi'dulla, 

Absent 

Kxi<t'ett'<i 

lieiiigu 

sareoiiiit 

Cyst 

Cortex 

AI)!H'«t 

Kxpcctcd 

Benign 

Ossifying 

IVriostc'iini, 

iVesent 

Absent 

Benign 

hematoma 

lu-niorrliayf 

PiTiostitia 

(•rrioateijin, 
inflammatory, 
litctiti 

I'lesent 

Absent 

Beitign 

Osieoinvclitia 

Shaft 

I'usi'tit,  with 
kxihd  tlestrue- 
tion 

I 're  wilt 

Benign 

rcitioina 

^Icdulla,  xwuv 
luitrieiit 
artory 

AlpSL'Ilt 

l'res<'nt 

Malignant 

AKTHRinS 

In  arthritic  wo  liavf  u>  deal  with  ihm'  struelui\"s;  t»ameh\  syuo- 
vial  Huid.  synovial  moiul<ranc.  ami  rarliUp?.  Tho  i)iagno!$bs  there- 
fore, niiisi  )•••  n»:ul»'  upon  ihr  ohu!i!r*>»  r-iu^miitetvil  in  tht^  aliove 
Mnifluri's.    KiulioiirMpiik'ally,  wt*  may  elii>>it*y  arthritis  a>  follows: 


Ar.TIIRJTlS 

%UE 

ruiD 

TONE 

MSTBicnos  or 

rolvurtUritis 

Ariv 

incTvastnl  Nf;:ativc 

jSwolUn 

Alisent 

Iiif.M'tiifUs 

Adult 

lucrcascti  Xr^alhe 

SwolK-u 

At^Bt 

first   sUiav 

Iaffctiou5. 

Adult 

Absctrl'e*! 

Atro]>hy 

S«"clliuif 

Al«ent 

seroiiJ   stage 

divrrastil 

Infectious, 

Adult 

Xojic 

Atruphy 

N'ono 

Eroded 

tliird  9\ugt' 

Atroj'hic 

Farly. 
mitidlt' 

Ahseiit 

Atrojiliy 

Xone 

Absorption 

H3I>crtroph»c 

Middle, 
old  age 

Alisent 

Xouo 

Xotio 

rr«?M'iit  with 
exostosis 

Joint   tiiliir- 

Al>scnt 

Hazy 

Tliickcnod 

Xone 

(iilnais 

TLiliciTiildsia 

Absent 

{'Icnr  but 

None 

Present 

hllliHi<il"B 

eroded 

Hvj.liiliti*- 

Pfwont 

l^'rioHtitis 

Tliirkr 1 

Xoru" 

Cliareot 



iMl'fd'liL 

rVstriU'licin 

Tliirkrii.'d 

Di'slriH'linii, 
new  boot' 

<  iiinori  lii'i<l 



I'rcseni 

i'li;iii;;t'  :nid 

Xonu 

AtikvloHis  i>nt.>l 

exostosis 

liir  fflrtitfige 

RAOIOGR\PHIC   DIAGNOSIS 


\H' 


THE  HEAD 

The  radiographic  study  of  the  head  should  W  mmlv  J'l om  stt'ico 
scopic  plates,  as  the  complexity  of  the  shadows  is  mh  li  that  i 
clear  reading  of  the  plates  cannot  bf  made  from  flat  plalrs. 

One  of  the  most  difficult  and  one  of  the  most  iVi'^iui'Mlly  over 
looked  conditions  is  the  diagnosis  of  fracture  of  the  skull.  A 
stated,  blood  vessel  markings  and  sutures  have  fn'([ur(itly  brci 
mistaken  for  fracture  lines. 


Fig.    SI. — Sella   turcica   well   defincii — normal    3(ihcit<>i<lal    sinus   KWar 

Fractures  of  the  skull  are  j^nierully  nl'  twd  classes;  iiaiurl^ 
linear,  and  depressed.  The  depressed  Iraeture.  \vliieli  is  t-ausei 
by  a  blow  from  without,  may  alTei-t  the  iinuT  tal)le  only,  and  i 
is  most  impoilani  that  llits  \y\iv  of  fracture  slioidd  be  deteele< 
Without  stereoscopic  plates  it  is  not  a[tt  to  be  elearly  d.^iued. 

Tlie  study  of  the  inasfoid  arrn  is  of  the  utmost  imptulanee.  and  rt 
quires  for  protieteney  an  ext»-n>ive  study  in  tbr  interpreliitiou  o 
shadows.  The  size  of  the  <i-IIs,  whu-b  do  ih>\  appear  before  t\\ 
;«*je  of  five  yeai's,  has  an  iuiimrtaiit  bfarin;!;  niton  the  in'rt^'oosi} 
IJoth  rijiiit  and  left  mastoids  shonbl  be  unole  for  comparison,  a 
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they  are  generally  similar  in  structure.  It  is  very  difficult  for 
the  student  to  acquire  a  kuowledge  of  mastoid  eonditions  from 
printed  matter,  as  the  ohMervation  of  a  large  number  of  plates 
and  a  study  of  the  operative  findings  is  necessary  for  the  attain- 
iiuMit  of  proficiency  in  this  field  of  work.  The  same  is  equally 
Irue  of  the  accessory  sinuses,  since  when  pathology  is  present,  the 
ui'curaey  of  the  diaprnosis  depends  entirely  upon  the  teehnic  of 
makin;;  tlie  plate  and  the  eumpariwon  with  the  normal  shadow. 


'Ftj(!    t'-rJiM?"^    sIkpuM    i>r    siii'li    tliiit    tile    li'oiilid    situis,   ethmoids, 
H\Ait'Wnd  hiiius  and  aiitruiu  will  be  elearly  defined, 

We  will  no(.  dwelt  upon  dental  diagnosis,  even  though  it  is  of 
the  ntjtjfjst  iinpoi'taiK-e,  as  the  student  will  find  available  several 
^food  works  ujion  tlenlal  diagiiusis.  Several  illustrations  showing 
eoninion  pathulogie  dcntul  findings  are,  however,  hereto  appended. 


THE  THORAX 

The  <lingin)sis  of  intratlioraeie  conditions  should  never  be  at- 
tf  nipted  from  Hat  |)lates.    The  study  of  the  normal  picture  is  very 
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necessary,  as  tlie  appearaiU'O  of  the  luug  ehniigos  as  the  suhjept 
advances  in  age  and  also  as  the  result  of  disease. 

The  air  vesicles  of  the  normal  lung  cast  no  shadows;  but  the 
lymphatics  cast  shadows  which  are  more  dense  at  the  hihis  and 
which  decrease  in  distinctness  toward  the  periphery.  It  is  tlic 
various  gradations  in  density  from  the  normal  to  the  pathologic 


Fig.   8 J. —AiMr.il   ;.l.s.-(-i;. 

lung  which  enable  us  to  read  the  diagiKisis  into  the  plate.     In 
a  large  number  of  cases  the  wrong  opinion  has  been  given  in  llie 
reading  of  plates,  especially  in  the  case  of  pulmonary  tuberculo- 
sis, owing  to  the  lack  of  a  clear  interpretation  of  the  shadow 
^ies.     This  knowledge  is  only  to  be  obtained  through  the 
)f  numerous  plates  under  proficient  guidance.    There  are 
shadows  present  npon  the  jilute  wliicli  have  no  relation 
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i'ig.  8S.— UncTupted  tetth.     Early  life 
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lu  ihr  (Iisi»a.s4\  Illdoii  \rsscls,  hi'fHM*lii,  i-ah'tii'iMius  ai"«'as,  nil  i 
found  in  normal  |iiilni(>nary  IJssiie.  and  should  not  be  misUikcn 
pathology.  Tlie  breast  of  Ihe  tVmale  subject,  tlie  pectorjil  ni 
eles,  and  the  scapulffi  should  be  carefutly  noted  in  each  ease.  S 
ilarly,  the  bilus  of  the  lung  and  (he  traehoa  east  sliadows,  wli 
should  be  borne  in  mind  when  interpreting  any  plate. 

The  Diaphragm. — Hadioseopy  alTords  the  most  reliable  mej 
of  stutlyirij;  limitations  and  variations  iti   the  nn>vi'tu<*n1s  of 
diaphragm.      Upon   flnoro«eopie   examination,    variations    in 
movements,  position,  and  j^eneral  ontline  of  tJiis  itnportant  m 
ele  mav  be  noted.    Fnilafrnd  limitation  of  the  nioliilitv  of  the  ci 


Fig.    86. — Uncruptcd    molar.      A<hi)t. 

phragm  is  often  signifitiant  <tf  incijiieni  pirlliisis  (  Williaujs'  si<j: 
However,  similar  limitation  of  movement  of  tlie  miisele  tm\y 
caused  by  inereased  subplirenie  jM-essure  or  by  tJie  Iraetion 
pleural  adhesions. 

The  general  oulline  of  the  diapliragni   is  allerrd   in  d'm]>hr; 
matic  paralysis  and  in  the  iire.senee  td'  dia|>1ira^niati<'  lieniia. 
the  ease  of  the  latter  affection  straining  or  eoughiiig  will  inerej 
the  herniation  of  the  sue  contenls. 

Pulmonary  Tuberculosis.— In  tnbereniosis  of  the  lungs  ra 
oscopy  of  the  thorax  reveals  multiple  patelie.s  of  mottling  in  i 
area  involved,  a  diminution  in  the  iranspareney  of  the  pnlmont 
tissues,  which  is  not,  however,  as  dense  or  as  sharply  eireu 


•oHlMd  «ii  j»  llir  dtftdovr 
limry,  in  pttlmaioiy 
impaired  trauBparcsu?'.  aften 
exooedios  ooe-iunrtli  OMsk  in 


Vi$.   M7,— ltiHi«<-tr.|    iii.jlur, 

Hji-   niitMliMg   in   iiMUilly   ciri'iinjhcj'ilH'il   to   lli<*  ajiii-al   or  axiihiry 
ri'MKiliH,  dm  inlVii<fr  [ntvianiH  ol*  Hh^  lufii^N  ri'iiuiinlug  clear  at  this 

MlU(((t   i\f   lliet   (liNCItNU. 
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Fig.  &&. — Uncruptcd  canine. 
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Fig.   90.^Xormal    stomach — normal    cap. 


l-JK-    '^1     -I'rt.e!rjl.'i.'    iji   >r 
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size,  extent,  and  relation  to  surrounding  structures  may  be  stud- 
ied.    A  solitary,  large  tumor  casts  a  relatively  dense  shadow^ 

whereas  multiple  small,  metastatic  j^rowths  show  multiple  patches 
of  impaired  trauspareuey  within  a  fairly  small  space  tit  I  he  upper 
portion  of  the  mediastinum. 
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enary  in  order  to   reuder  a  clear-cut  diaguosis.     Cystouretero- 
pyeloroeiitgenography  will  aid  materially  in  the  dia^osis. 

Pyelography. — The  injection  of  certain  substances  which  are 
opaque  to  the  rays  will  demonstrate  the  renal  pelvis  aud  calyces, 


Fig.  "J8.— Cjilciilus  after  removal. 


I'iM.    VV.  -Encapsulated   empyriuu,     Kiglti. 

/d.Mi  I  ho  jiiiJtthMH  <il'  l)i(>  ureters  and  bladder.  Thorium  nitrate, 
•-•tllurM"f.  '»»ji(  4it'[t\vi,\  Imve  been  used.  At  present  we  are  using 
t>*Mhuit  Ji*d»>)<  i\\ii*'\[  (H  f<nind  to  be  very  salisfnetory  and  non- 
iiillHling  In  Mm    [Hilifiil.     It  ijrives  arj  exi'i'lleiit  contrast  on  the 
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THE  6ASTR0INTESTIHAL  TEACT 

The  examination  of  the  gastrointestinal  tract  radiographicail 
is  to  a  certain  extent  not  fully  understood  by  the  average  prat 
titioner.  The  technic  of  this  examination  radio»:raphically  i 
of  paramount  importance,  provided  the  diagnosis  is  made  by  a 
experienced  radiologist.  The  serial  examination  of  the  tract  i 
very  necessary  to  determine  the  presence  or  absence  of  pathologi 


Fig.   100. — Tiiljcrculosis  of  the  chcsi   v,\\U  iy|.ii,at  <lrop  heart. 

changes.  The  one  or  two  plate  mothnd  t'uiluwin^'  a  barium  iiion 
18  to  be  condemned  as  a  waste  of  the  time  of  botii  phy.siciati  mu 
patient. 

The  lindiiigs  of  the  gastrointestinal  trad  whii-b  we  ninst  com 
nionly  search  for  are  gastric  ulcer,  iluodenul  iili-er,  adhesion!' 
gall  bladder  di.sease,  stones,  and  ninltgiiant  disease.  Tbe  spac 
allotted  to  this  subject  will   rrnl  siiflice   For  u  tliseiission  of  tli 
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difft'reiit  diaguostic  poiuts;  but  I  wish  to  insist  upon  the  fa«t  that 
a  thorough  study  of  the  ease  should  be  made  before  a  diagnosis 
is  rendered. 

The  illustrations  in  this  chapter  it   is  hoped  will  afford  the 


Fia.   I'Jl.— TubciLulosis  of  tlic  lung. 

rriiilrr  all  iMliM|iiale  L-onri.'ptiu)\  of  the  coiHlitioiis  which  ai'e  best 
Nluilied  r;i(li(i^a'aiihi<*ally  ;  iind  Ihr  prnisjil  of  a  text  together  with 
tlie  observation  of  a  liiry;e  number  of  plates  will  pt?rfect  the  stn- 

|}^*\^t    in    vjiflfnorrwnln*^    iliflcrnosis 


SKCTIOX    III 

DISFJASES  OF  THE  RESPIRATORY  ORGANS 

CHAPTER  VIII 

DISEASKS  OF  THE  Hm^Nrill 

ACUTE  BRONCHITIS 

Clinical  Pathology.— Acute  ln-niwliitis,  arj  innito  nalarrlnil  in 
flammatinn  of  the  mucous  nieiiibraiic  of  tlie  mpcHuni-sizPil  aiu 
larger  bronehi,  occurs  as  a  primary  alTectioTi,  and  as  a  ootiijili 
cation  of  many  of  the  acute  infectious  diseases,  iiotaltly  tlie  ex 
anthematous  fevers,  influenza,  typhoid  fever,  and  malaria. 

The  disease  is  most  prevalent  during  the  sudden  chani^es  n 
early  spring-  and  late  aulurau.  Amont,'  predisposing  causes  ma; 
be  mentioned  particularly  acvite  eoryza,  affecting  the  upper  re 
spiratory  passages;  and  passive  congestion  of  the  Iuiik^  inejden 
to  regurgitant  heart  disease,  actiiifr  upon  the  lower  ]»ortfons  o 
the  bronchial  tree.  The  organism  which  is  most  freipienlT 
causative  is  the  pneumoeoecus,  alftnf>  or  in  conjnn*'tion  witli  th 
staphylococcus,  the  colon  bacillus,  the  micrococrus  ca1arrhali> 
or  the  bacillus  typhosus. 

During  the  early  stages  of  the  inflammation  the  mucous  mem 
brane  of  the  bronchi  is  swollen  and  red,  but  is  dry.  During  th 
further  evolution  of  the  disease,  however,  the  congested  mueou 
membrane  becomes  bathed  with  secretion,  mucopurulent  or  puni 
lent  in  character,  containing  large  numbers  of  des^^iuamated  epi 
thelial  cells  and  bacteria. 

Fl^sical  SigTis. — ^nid  cases  of  acute  bronchitis  yield  few  phy* 
ieal  9igus  which  are  characteristic  of  the  affection.  In  the  raor 
levcre  grades  of  bronchial  inflammation  physical  signs  are  mor 
m  evidence,  but  often  require  a  very  carpful  examination  to  al 
ford  definite  diagnostic  data. 

Inspection  in  the  milder  case's  ustially  reveals  nothing  abnoi 

mal,  but  in  more  severe  eases  there  is  moderate  acceleration  o 

•ke  respirations :  while  if  there  is  a  ^complicating  or  eoneoroitAii 

immat  t^ner  bron<>'bioies  'capillary  bron<'hitii«i,  th 
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condition  is  atl^nd^  by  a  considerable  degree  of  dyspnea,  and 
in  the  roun^  subje^-t,  eranosis: 

Pmlpmiwn^  negatiTe  in  cases  of  moderate  severity,  in  well- 
developed  cases  of  acute  bronchitis  may  reveal  slight  rhounhal 
fremitus  distributed  over  both  lungs. 

Percussion  seldom  elicits  any  alteration  of  the  normal  vesicular 
resonance  in  cases  of  frank  acute  bronchitis.  Occasionally  in  very 
severe  cases  a  slierht  impairment  of  resonance  is  evident  over  the 
bases  posteriorly.  The  bases  should  be  carefully  percussed  daily 
in  order  that  a  complicating  bronchopneumonia  may  be  recog- 
nizeil  in  its  inception. 

AuiCHltatiom  during  the  early  stage  of  the  disease  reveals  the 
pr^^st^noe  of  sibilant  and  sonorous  rales  well  distributed  over 
b<»lh  lungs.  In  a  later  stage  of  the  affection,  after  the  secre- 
tion has  btH»ouio  freely  established,  moist  nlles  appear,  the  crep- 
itant r«lc  prcilouiinating  the  clinical  picture. 

Vocal  resonance  is  not  perceptibly  altered.  The  respiratory 
nuirnuir  is  harsh  or  puerile;  but  in  uncoiiiplirated  acute  bron- 
chitis tho  breath  sounds  are  never  purely  bronchial 

Diagnosis. — The  diagnosis  of  acute  bronchitis  rests  upon  the 
absence  of  physical  signs  other  than  puerile  breathing  and  a  few 
n'dcs  distrilmted  over  both  sides  of  the  thorax,  coupled  with  cer- 
tain siilkjiM'tivc  symptoms,  as  an  initial  i-liill  or  chilliness  followed 
|iy  niodcralc  fever,  a  dry  hacking  cuujrh  which  loosens  with  the 
fsiahlislmicm  of  tlit«  l»nnK'hial  socretiuns;  a  feeling  of  rawness 
and  p:rm  heiu-iith  I  lie  s-icrnuni:  and  a  general  feeling  of  malaise 
iiml  pain  in  t!ic  hark  and  limbs. 

Differential  Diagnosis. — In  its  abrupt  onset  the  di.scase  fre- 
tliirnlly  is  Mi^'^jtri'stivi'  t>f  lobar  pnr\intoHia;  hut  this  disease  is  elini- 
inalcd  by  the  absence  of  physifal  signs  of  consolidation;  namely, 
iiu-rrtiM'd  vocal  fremitus  and  resonance,  flatness,  and  blowing, 
hibiilai*  brtMih  souiuls.  Moreover,  lobar  pneumonia  is  almost 
invariably  a  niiilatcral  anTiH'tion,  whereas  acute  hroneliitis  is  bi- 
hiti'i'iil  in  its  nianilVstatioTis.  The  constitutional  toxemia  and 
(h'pri'ssioii  of  lobar  pnemiHHiia  far  surpass  tliat  which  attends 
aent<'  hronehitis. 

Hrotu  hopth  umotih  is  usually  gradual  and  insidious  in  its  pri- 
\u;w\   iiL-mircslations :  aiul.  in  addition  to  the  physical  signs  of  a 
dilTiisc    ai-ulc    broiiehitis,    presents   multiple    areas    of   v 
resoiijiiu'e,  over  which  llio  respiratory  sounds  are  br 
the  Ica^t   are  hrtnichoAcsieular.     The  eonstitut' 
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accompanying  bronchopneumnnia  is  more  pronounced,  and  th< 
dyspnea  is  of  a  more  extreme  grade. 

Pertussu,  during  the  first  week  or  ten  days,  cannot  be  differen 
tiated  from  acute  bmnrliitis;  but  after  the  development  of  th< 
first  ** whoop"  the  diagnosis  is  readily  made.  A  bislory  of  ex 
posure  to  pertussis  is  often  to  be  elicited. 

CHKONIC  BRONCHITIS 

Clinical  Pathology. — Chronic  inllainmation  of  the  bronclital  mil 
cous  membrane  occurs  secondarily  to  a  «;reat  variety  of  bodilj 
states.  Adults  and  elderly  pensoeis  are  most  frcriinMitly  the  suli 
jecta  of  ehrouie  bronchitis,  the  disease  constituting  tlie  regulnrl) 
recurring  "winter  cough"  of  many  persons  jiust  middle  life. 

A  certain  percentage  of  cases  of  cfinuiic  bronchitis  develop  iv 
the  result  of  frequently  repeated  attacks  of  aeiitc  brimcliitis 
There  is  naturally  great  diversity  of  oi>inioti  as  lt>  the  period  a 
whieh  an  acute  bronchitis  shall  be  said  to  liave  become  ehrotiie 
Gintrac  including  in  the  latter  group  any  i-ase  which  jicrsisl; 
longer  than  forty  days. 

In  other  instances  the  disease  is  secondary  lo  rireuhitory  dis 
turbances  in  the  lungs,  developing  as  the  n-siiK  of  \alviiliu"  dis 
ease  of  the  left  heart,  aneurysm  of  the  tlioracie  a<Pt't;i,  genera 
arteriosclerosis,  or  renal  disease.  In  this  grouft  shonid  also  ]n 
placed  the  cases  developing  so  frequent ly  in  <»bt'se  subjerts. 

Next  in  frequency  to  these  causes  of  cSironie  bronchial  intlam 
mation  comes  chronie  ludrtionary  tlisease.  Hy|MMlrophie  etniiliy 
sema  is  quite  constantly  attended  l*y  elu-onie  hrioicliit is,  as  an 
also  chronic  uleerative  phthisis,  imeinm'Uukoninsis.  hi'oiirhiee 
tasis,  and  bronehta!  asthma. 

Certain  constitutional  disca.ses  Jire  eaiisiitivf^  ot'  or  arc  fre 
quently  attended  by  ehroiiie  broiiehitis.  This  is  iiotiiMy  true  ttl 
gout  and  uremia,  particularly  in  ehb'ily  snhjects  of  these  mala 
dies.  Rachitic  subjects  are  very  prone  to  de\eln]i  clironic  Ijron 
chial  inflammation  as  are  those  of  a  strnnHMts.  scrofulous  predis 
position.  Subjcets  of  chronic  ecz^rnia  for  some  reason  fretjuentl^ 
suffer  from  chronic  bronchial  symptoms,  this  group  of  cases  con 
ing  the  "endormoscs"  of  (Jueneiin  <]v  Mossy. 

e   continual   exposure   to    irritating   gases   and   dusts   is 

of  pneumo()okonir)sis  and  i)nlnionary  fibrosis,  so  alsc 

f^rs  in   milder  coneentration  causative   of  chronic 

cases  eonstitute  the  "mechanical  bronchitis" 


•f  WMbke.  Swhitjr.  c^int  ak^btiMi  of  uwrnned  air  by 
■ovtk  WvatkaiK  dae  to  mmal  nhiUmtlmm  icaalls  m  drome  catar- 
rhal inftaMKatMB  «€  tW  tir>f  fcial  Mt— i  mtmbrmnt, 

ChTMik  broAciiittt  oecvn  m  a  hjpemoiikk  and  in  an  atrophic 
form.  In  tkc  fonm*  tkcrc  b  prolifetrntiBB  of  tke  maeoos  or 
goblet  ^Us  of  tbe  ntneov^  memhnat^  vUck  poor  oot  a  viscid 
^rajish  seet^Hion  eoataining  innoBCfmble  desquamated  epithe- 
lial cells  mixed  vith  bacteria.  The  hsmen  of  the  bronchos  is 
dlminisbed  In  niimeroi:^  areas  br  hTpertrophic  thickening  of  the 
mucous  membrane.  In  the  atzophie  form,  on  the  contrary,  the 
mucosa  in  ceruin  areas  of  the  bronchial  distribuiion  is  thinned; 
the  museularis  i$  replaced  by  fibroiis  eoueetire  tissue:  and  the 
weakened  bn>nehial  wall  shows  fusiform  or  saccoUr  eetases. 

lu  addition  to  the  simpW  catarrhal  form  of  the  disease,  ehronic 
brouchiiis  ixvurs  ia  the  form  of  several  nodiii^fd  or  special  forms; 
notably  as  p^ruJtnt  hroniCkitis.  the  ca(«rrk<  f<c  of  Laennec,  hron- 
chorrhcho  s^roskt  or  catarrht  pituiirux  of  l-aennec,  as  fttid  or 
putrid  bfVHckiti»,  and  as  <tWii»opAiJK*  brvKckttis. 

FuruUnt  6ri;iH*Ai/(>»  a  f^^rm  of  extettsite  duration,  is  character- 
ized by  the  expev't«»n»tu>n  of  Uree  quantities  of  purulent  sputum 
of  offensive  'Hlor.  the  f»»u!ue*s  of  The  sputum.  howev»>^r.  not  ap- 
proaching that  of  the  putrid  ft«rm  of  the  disease.  When  the  puru- 
lent expectoration  is  verv  abundant  the  term  bronchohUHorrhea 
is  applicable  to  the  disease.  These  eases  sometimes  exhibit  a 
febrile  movement  whieh  may  simuUite  ehn>nic  uloerative  phthisis; 
and  in  other  instances  the  temperature  is  septic,  with  colliquative 
sweats,  causing  eseessive  i1isei>«»f«»rt  to  the  i>atient.  and  oceasion- 
ally  actually  endangreriuff  life. 

The  catarrhc  sec  of  Laenneo  is  a  form  of  chronic  bronchial  in- 
flammation which  is  attended  by  paroxysms  of  ilyspnea  and 
f/Mitfh,  simulating  the  picture  of  bronchial  asthma.  Init  with  the 
rlintinguishing  feature  of  very  scanty  expectoration.  t\mgh  is 
uihTf  pronounc<^d  toward  the  end  of  the  attack,  and  with  the  es- 
hiiblinhmont  of  free  cough  attended  by  expectoration  the  dyspnea 
in  ff lievcfl  to  a  moderate  degree.  The  paroxysms  of  cough  excite 
fMiin  in  the  thnnix  which  is  usually  circumscribed  to  definite  lim- 
if*'f!  arfiiH  of  llic  chest  wall  corresponding  to  the  attachment  of 
Ml*'  iliMfihragtn. 

Thf  r-xjH'f't oration,  which  is  absent  during  the  initial  dyspneic 
jifiiod  of  the  (liHcasc,  contains  in  addition  to  a  few  desquamated 
r  |idln'li(il  ccIIm  with  UMieooytes  and  bacteria,  many  small  grayish 
prlb'tn   f*F   rrtiifUK,   tin*   "cracbats   perles"   of  Laennee.     Curseh- 
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mann's  spirals  awd  rhaivot-Leyden  crystals  arc  (H'oasioiially  pres 
ent  iu  the  sputum. 

Believed  by  Laeiinec  to  occur  only  in  subjects  of  gouty  diathe 
sis,  this  form  of  ehronic  bronchitis  undnnbtedly  has  a  predilectior 
for  those  subjects;  but  it  has  been  iiotejl  as  an  interciiiToiit  con 
dition  in  the  course  of  other  forms  of  chronic  bronchitis  and  ii 
cases  of  moderate  pulmonary  eons^estion.  when  this  is  not  suffi 
cient  in  degree  to  produce  frank  pulmonary  eilema.  Catarrh* 
sec  is  very  prone  to  cause  emphysema,  and  the  two  conditions  an 
not  infrequently  associated. 

The  bronchial  mucous  mendiram'  in  subjects  of  this  disease  i: 
hypertrophied  and  acutely  congested,  leading  to  diminution  o 
the  bronchial  lumen  and  predisjiosinjr  to  emphysema.  Affect  in} 
in  the  main  the  smaller  hrnnrlii  and  \]\o  bmnchioles,  tliese  are  ii 
certain  instances  completely  occluded  I>y  the  turgescence  of  th* 
mucosa,  constituting  the  'N'atarrhal  bronchostenosis"  uf  Cautani 

In  hronchorrhfid  Afrosa,  or  caturrhr  pitiiiteux  of  Lacnm-c,  tb( 
pathologic  antitiiesis  of  calarrhe  sec  is  observ<'d,  This  form  o 
chronic  bronchitis  is  cbaractrri/.rd  by  tlic  cxpp'clio'iit ion  of  biru:i 
amounts  of  fluid.  Avliicli  in  cases  rd'  nmdrratc  duration  is  thin 
clear  and  frothy,  conlainijitr  siriall  niuiibcrs  (d'  ('iirsi-briuiinrs  sjii 
rals  and  ('harcot-Leydpn  crystals;  but  which  in  cas^^s  of  extcnsJN  ( 
duration  is  cloudy,  murojiuriilcnl,  or  tinally  punibnl  in  char 
acter.  The  expf»ctoratioij  is  very  iilnuidant,  as  nwwh  as  a  iitei 
being  raised  in  twenty-four  houj-s  in  many  iiisfanrcs.  t'oiigli  i: 
persistent,  and.  ocrurritig  in  |>ar(txysnis,  lias  led  Ui  tlic  nann 
'"asthma  humiduro'*  wliirli  is  occasi(MiaIly  applicrl  to  the  condition 

The  bronchial  nuM*fnjs  iiH-miiraiic  is  atroftinc.  and  iln'  ^viMirlit  o 
the  accumulating  sri-rrlioii  prrdispoM-s  to  ln'onchitM-tasis.  w  liu-b  i 
not  infrequently  present  in  tlo'  purulent  form  of  tin'  disi-as**.  Tin 
purely  serous  form,  trnc  bronrlirn-rliea  serosa,  has  }>«M-n  jitlriftntn 
to  nervous  hyperseen'tion. 

Fetid  or  pitlrid  brohchilis  is  distlimnisbrd  by  I  he  rxcctMlinulv 
foul  odor  of  the  expectoration.  whi<[i  contains  cJianH'tcristic  small 
gray  pellets,  composed  of  mnnis,  wlih  iKifttu'iM.  piis  rclls,  t';iit\ 
acid  crystals  and  cellular  detritus.  Ditlririrs  pluus  Tlic  sfmlnn 
is  yellowish-tfray.  abuiidanT.  an<l  n|ioii  stinidnii:  ><■[». niitrs  inli 
three  layers:  an  upp^r  of  ycllmvisli  frotli.  a  tniddli'  of  Iransjiar 
ent  clear  fluid,  ami  a  lowrr  of  iiurnb'nl  sidiiinMit.  hi  adilition  l< 
putrid   bronchiti.s,    purulent    rxpi'flnratMOi    iK-mrs    in    itroncliinc 

is,  chrome  ulcerati\t'  fihfbisis  with  iMvilat i<oi.  piilmon;fry  aii 
»s  and  gangrene,  and  rin|ivcitni  \\iili  pnlnionjiiy  lishila.     l'hlri( 
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broiichitia  is  apt  to  produce  aspiration  pneumonia,  pulmonary 
abscess,  or  gangrene  of  the  lung,  tlie  patient  exliibitiiig  signs  of 
sepsis,  which  are  of  grave  prognostic  import. 

In  the  eosinophilic  hronchiiis  of  Teichniiilkr  there  are  parox- 
ysms of  dyspnea  which  lead  ultimately  to  emphysema  of  the 
apices  and  anterior  borders  of  the  lungs.  The  sputum  is  colorless 
and  mucoid,  containing  many  eosinophilos,  desquamated  epithelial 
cells  and  occasionally  Cursehmann's  spirals  and  Charcot-Leyden 
crystals.  Occurring  in  paroxysms,  the  disease  is  really  to  be  con- 
sidered a  rudimentary  form  of  bronchial  asthma  in  which  the 
chronic  eatarrhai  symptoms  predominate  the  clinical  picture. 

The  ultimate  result  of  persistent  chronic  bronchitis  is  pulmo- 
nary emphysema.  The  partial  occlusion  of  the  bronchioles  com- 
bined with  the  paroxysm.s  of  violent  cough  are  the  prime  factors 
in  the  production  of  this  condition.  However,  the  chronic  bron- 
chial irritation  also  results  in  peribronchial  fibrosis,  which  by 
favoring  interstitial  sclerosis  of  the  lung,  also  predisposes  to 
bronchiectasis  from  traction.  In  other  instances  signs  of  right 
heart  incompetence  arc  manifested,  as  the  result  of  interference 
with  the  pulmonary  circulation,  and  in  the  ahscnee  of  emphysema 
there  is  c\idence  of  chronic  venous  stasis. 

Physical  Signs.— In  apt  tt  ion. — The  subject  of  chronic  bronchitis 
is  liable  to  chrouic  sbnrtness  of  breath,  often  attaining  to  the 
degree  of  actual  dyspnea,  upon  moderate  exertion.  The  parox- 
ysms of  violent  cough  in  certain  cases  are  suggestive  of  bronchial 
asthma.  In  the  cast's  in  which  euiplivKcma  i«;  coexistent  the  bar- 
rel chest  of  this  disease  with  its  liniilatioii  of  expansion  is  noted, 
while  in  the  circulatory  group  of  cases  there  is  apt  to  be  cyanosis 
and  edema  from  venous  stasis. 

I\i!pation. — Usually  negative,  palpation  in  cases  associated  with 
abundant  secretion  may  reveal  the  presence  of  rhonehal  fremitus 
of  bilateral  distribution.  Vocal  fremitus  is  little  altered  if  in- 
deed at  all. 

Pei'cu.'inion.—'thi}  percussion  note  in  chronic  br{>nehitis  is  often 
quite  normal.  However,  in  cases  attended  by  cinphysema  the 
note  is  hyperresonant ;  whereas  in  cases  of  fetid  bronchitis  asso- 
ciated Avith  bronchiectasis,  dullness  is  encountered  over  large 
superficially  tilled  ectascs,  the  note  changing  to  hypcrrcsonance 
or  tympany  upon  the  expulsion  of  the  cfintents  of  the  cavities. 
Similarly  there  is  in  cases  of  cardiac  origin  not  infrccpiently  im- 
pairment of  resonance  over  the  bases  posteriorly  as  the  residt 
of  moderate  pulmonary  edema. 
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Auseultaiion. — Auscultatory  signs  in  chronic  bronchitis  are 
abundant  and  very  variable.  In  chronic  bronchitis  of  extensive 
duration  the  respiratory  murmur  is  harsh  and  by  reason  of  the 
accompanying  emphysema  expiration  is  prolonged.  Rales  of  all 
types  are  audible  over  both  sides  of  the  thorax,  particularly  over 
the  bases  posteriorly,  at  the  inferior  angle  of  the  scapula,  and 
anteriorly  in  the  infraclavicular  and  nianimary  regions.  In  simple 
chronic  catarrhal  bronchitis  large  and  small  n'dcs  are  in  evidence  as 
is  also  the  ease  in  bronchorrhea  serosa,  associated  with  bronchi- 
ectasis. In  catarrhe  sec,  on  the  contrary,  the  rales  are  dry,  high 
pitched,  and  sibilant,  moist  nlles  being  present  in  but  small  num- 
ber if  indeed  at  all. 

Auscultation  of  the  heart  in  chronic  bronchitis  yields  variable 
and  suggestive  signs  in  many  instances.  In  simple  catarrhal 
bronchitis  of  comparatively  brief  duration  the  cardiac  tones  are 
unaltered;  whereas  in  cases  of  cardiac  origin  and  in  cases  which 
are  associated  with  well-estublisbf'd  emphysenia,  the  sccinid  sound 
of  the  heart  at  the  pulmonic  area  is  accentuated;  and  in  cases 
which  are  dependent  upon  chronic  valvular  disease  tlu*  nuiniuirs 
of  the  provocative  lesions  are  aiidilile.  In  cases  of  renal  origin, 
on  the  contrary,  the  second  sound  at  the  aortic  area  is  very  fre- 
quently accentuated, 

Diagnosu. — With  a  history  of  chronic  cough  recurring  every 
winter,  with  rales  distributed  universally  throiigliout  both  lungs, 
unattended  by  fever  or  buss  of  weight,  in  an  <'ldcrly  person  who 
presents  a  thorax  appvoarliing  the  emphysemalous  type,  the  diag- 
nosis of  chronic  catarrhal  bronchi  lis  is  suggested.  It  should  bt 
borne  in  mind,  however,  that  aortic  aneurysm  or  iiUMlJastiiial 
tumor  are  occasionally  productive  of  chronic  cough;  hut  in  thest 
cases  there  is  apt  to  be  more  or  less  pnuioutu'ed  stridor  owing 
to  unilateral  vocal  cord  paralysis. 

Catarrhe  pituiteux,  with  its  abundant,  serous  frothy  expecto- 
ration, is  apt  to  be  confused  with  pulmoTiary  edcTua;  whereat- 
putrid  bronchitis  with  its  foul  sjuitum  is  apt  to  siniulatc  the  el  in 
ical  picture  of  bronchiectasis.  In  most  cases  a  difForential  diag- 
nosis between  putrid  bronchitis  and  lironcliic<'tasis  with  decompo 
sition  of  the  contents  of  tlie  edascs  may  only  be  inade  when  the 
latter  disease  forms  cavil ies  of  suflicient  size  to  give  distinctive 
and  definite  physical  signs. 

In  dealing  with  a  disease  wliich  is  so  frc([uently  secondary  tc 

other  pathologic  changes  in  11h*  tliorax,  the  diagnosis  cannot  be 

sidered  complete   until   the   causative   lesion   is    in   each   case 
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detenuiued.  In  cases  o£  oardiac  oriprin  auscultation  of  the  pre- 
cordia  frequently  revpals  the  presence  of  regurgitant  lesions  or 
sigrns  of  myocardial  dejareneratioii;  while  in  cases  dependent  upon 
chronic  renal  disease  the  aortic  second  sound  is  accentuated  and 
frequently  there  are  sigfns  of  left  ventricular  hypertrophy.  Again 
in  cases  of  putrid  bronchitis  associated  with  pulmonary  abscess 
or  gangrene,  careful  physical  examination  will  elicit  confirmatory 
signs  of  the  conditions.  The  eosinophilic  form  of  chronic  bron- 
chitis is  differentiated  from  brtuichial  asthma  by  the  history  in 
the  latter  disease  of  attacks  of  expiratory  <lyspiiea  and  orthopnea 
dating  from  adolcsecnee  or  early  life,  with  intervals  during  which 
the  patient  is  entirely  free  from  pulmonary  symptoms.  The  blood 
picture  shows  a  higher  degree  of  eosinophilia  in  true  bronchial 
iisthma. 

It  is  (if  the  utmost  importance  in  cases  of  lojig  standing  chronic 
bronchitis  to  exclude  the  presence  of  chronic  ulcerative  phthisis, 
as  Ihe  former  is  often  part  and  parcH  of  the  latter.  In  such 
event  a  caicfiil  sciireli  shniild  lie  iiuidr  Uiv  disciise  of  the  heart, 
iirici'Ics,  or  kidnt-ys  whii-h  iiiii:hl  be  respuiisihlr  IVir  tlie  chronic 
ln"i*ncliinl  iufluninintimi.  Il  slionbi  be  rccjillcd  Ihal  a  nontubercu- 
bais  chronic  br(nirhilis  is  not  iittcndcd  hy  febrile  elevation, 
marked  aneniia.  or  lus>  of  wei^^hl.  Mnrenver.  the  pliysi<'al  signs 
in  ehroiiie  hroiiehitis  are  hihiteral.  whereas  in  jjlitliisis  they  are 
afit  to  he  unilateral  and  t<i  mnnifest  a  i>redileetion  for  the  pul- 
monary ;i]iiee>.  In  puruh'iil  and  putrid  hroneliitis  the  sputum 
contains  eharaeteristie  bmlies  in  (he  U>n\i  of  Dittrich's  plugs, 
CnrscbnTann's  sf)ira]s.  and  Cliarrot-Leydeii  crystals,  whereas 
tissue  shrctls  and  elaslie  lilK-rs,  siiriis  oL"  tuhcreulous  excavation 
of  the  Innir.  and  ill*'  luberrle  ImeiUus  ari'  absent  from  the 
sputum. 

FIBRINOUS  BRONCHITIS 

Clinical  Pathology. — Kilirinous  e..;iiiida  ate  furnied  in  the 
smaller  broiK-liiai  mites  under  a  \ariety  nf  eondilioos.  They 
have  heen  noted  in  elironii*  disea^e  of  ihe  Iiiiil'^s  .ind  tieart;  as  a 
result  of  ilie  ijilialation  nf  iriita1i\e  gases,  n<»laMy  amnnmia 
gas:  as  the  resuh  nf  infeelinii  nf  tjie  hroncliial  mueous  uwm- 
hranc  by  llie  piieiinuKoeeiis  or  the  KleUs-Loet^Irr  b;iciHus.  in 
the  Inst  inshiiiec  the  nmrhid  jirneess  eoiistituting  a  hronehial 
diphtheria.  IVillowing  hemoptysis  libritious  nnisses  iire  nut  in- 
frequently exfteeforaled,  ^vhi^•h  may  simuhile  tlntse  nf  tilu"iiuius 
brodehitis. 
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Aside  froiiJi  thfse  conditiniis,  tlu*n'  an'  two  (•(imUfirnis  wliich 
may  be  classed  as  Iriie  tihrinoiis  hroiieliitis  with  the  cxpcL-lora- 
tion  of  filirinous  moiiIdH  of  thp  bronebial  Uihi'H  amid  paroxysms 
of  dyspnea  and  coii^h.  This  essentia]  fihrinoiiK  hroiichitis  oc- 
curs in  two  forms;  naun-ly,  as  ncutr  fibrinous  hroitchifiji,  and  as 
chronic  idiopathic  fibrinous  hronrhifin.  T\w  aeutc  form  of  thti 
disease  is  oecasionally  noted  as  a  eomplicatioii  of  the  atnitc  in- 
fectious fevers,  notably  in  tlie  course  of  searbjtinti,  mnaHles, 
pneumonia,  influenza,  variola,  tuberculosis,  and  typhoid  ffvcr. 
Fifteen  oases  of  this  type  of  the  disease  are  rejiorlcd  by  Bettman. 
rhronic  idiopathic  fibrinous  bronchitiN  oecMrs  as  a  chronie,  re- 
current maiady,  and  the  disease  iiivuj'iably  attacks  llie  same  por- 
tion of  the  bronchial  tr*^*'.  In  licttiiuurs  <*ollc<'fiou  of  eases  h'n 
were  accompanied  by  or^iinir  <'ardirie  disease;  J'lKMietMi  dr\  eloped 
durin*?  the  conrse  of  pultiioitary  tnliereiilosis;  Hve  rases  wrre 
associated  with  In'onchinl  astlniia;  and  four  easels  \\<tc  iillcjided 
by  edema  of  the  lunfrs. 

The  distinguishiiiff  feature  of  fhe  diseasi*  is  the  exjudsinn  from 
the  bronchi  and  bronchioles  of  branchiiiL'.  fibrinous  exists  wilh 
the  expectoration  at  lite  eonelnsion  ol'  a  jiaroxysni  of  dys|Piica 
and  cough,  which  is  l'elieve<l  hy  the  ex[nilsioii  nf  the  rjists.  'Die 
cast*?,  which  corresp(Hid  in  sha(u>  find  si/.c  lo  llie  raiinlieai  ions  of 
the  portion  of  the  hi-om4iial  sysltiu  wjiii*h  lodire<l  thein.  vary  in 
length  and  have  be^n  found  to  exr<M  <|  li-n  ri'druuoliTs  in  h'ti;i:th. 
The  body  of  the  cast,  which  is  conipoM-d  hii'jiely  of  snperiniposcd 
laminte  of  fibriti  with  epithcMal  r<-||s.  liukoryti-s.  harl«-ri;i.  evlhihir 
detritus,  and  occasionally  rharcol  Lrydon  (■ry>(als,  i'orres|niii«ls 
in  diameter  with  l\\r  hitinn  of  iIm-  limn'-hial  inbr  ft.tiri  vvhiili  il 
was  expelled. 

Much  confusion  still  remains  as  lo  lh«'  i  \ari  iialnn'  of  lh<' 
pathologic  changes  which  oirnr  in  thr  ijiu«ous  niembtanr'  (»f  ihc 
bronchi  in  the  afffcti'tl  aroas,  Weiuert  an<l  Kreisrhy  r<';j>onr(| 
that  the  epithelial  surface  must  ilesrjnaniali'  in  ordi'f  to  render 
possible  the  fonn;ition  of  i[i<<  easts.  I  lit  t  man.  iinoiini:  Srhit  ten- 
helm,  describes  a  dcsijiianuitivt*  eataii'hal  inHatmnat iofi  of  the 
alveoli  with  exudation  into  the  alveoli,  bronchioles,  and  smaller 
bronchioles. 

FhjBical  Sign&.-hispirlt>tn. —  During'  fin-  parctxysnis  of  dyspnea 

'1   coiijjh   which   eharar1('i'iz<>   tin-  altailcs  tlu>   palienl    Is   usually 

nneie,  the  ctinirni  {lii-turc  siinulating  that  (>f  IIm-  jiaioxysm  of 

iai  asthma.     The  d>s|)iiea   is  oftm    relicvt'il   by  the  sudden 
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copious  expectoration,  while  in  other  instances  the  attack  is  at- 
tended by  distressing  cough  with  wry  seaaty  expectoration. 

Palpation. — As  a  rule,  palpation  yields  but  limited  data  ia  this 
disease.  However,  when  one  of  the  larger  bronchi  is  occluded  by 
a  cast,  vocal  fremitus  is  absent  over  the  distribution  of  its  radicles, 
and  the  expansion  of  the  corresponding  side  of  the  thorax  is  dimin- 
ished. 

Percussion. — In  the  absence  of  concomitant  disease  of  the  lung, 
pereusiiion  of  the  thorax  is  usually  negative  in  cases  of  fibrinous 
bronchitis.  However,  when  a  large  bronchus  is  occluded  the  note 
is  impaired  over  the  area  of  the  thorax  corresponding  to  its  dis- 
tribution, to  become  resonant  onee  more  upon  the  expulsion  of  the 
offending  cast.  Moreover,  it  is  occasionally  pofssible  to  elicit  a 
modenitdy  hyperrcsonant  note  over  the  adjacent  pulmonary  tis- 
sues in  the  presence  of  brouciiial  occlusion,  as  a  result  of  compen- 
satory emphysema  of  the  neighboring  vesicles, 

AuHi'uUntimi. — Jloist  rales  are  frcijuently  encountered,  while  oc- 
casionally the  bruit  de  drapeau  is  audible.  When  present,  it  is  of 
considerable  diagnostic  value.  The  respiratory  murmur  is  absent 
over  the  distribution  of  an  oeeluded  brouehns.  only  to  become  re- 
estahlisiied  with  the  expulsion  of  the  east  aiu!  the  restoration  of  the 
patcTiey  of  the  tube.  The  intensity  of  voeal  resonance  undergoes 
similar  nmdifiratioMS  undiu'  the  same  conditions. 

DiagTiosis. — Filjriuous  Ijronehilis  with  its  attacks  of  paroxysmal 
tlyspneu  nuiy  readily  be  ennfciunded  with  broneliial  asthma.  The 
ultinuite  differential  diagnosis  depends  upon  the  recognition  of 
typical  fil)rinnns  casts  in  the  sputum.  Wiiile  the  physical  signs 
ai-e  rarely  typical  of  the  disease,  the  presence  of  the  bruit  de 
drapeau  is  of  great  iiid  in  diagnosis;  and  Andral  Iuir  called  at- 
Jentinn  to  the  inijiortancp  of  the  transient  ahnlitinn  of  the  res- 
piratory murmur  ovi-r  a  eiri'uinseriln'd  area  of  the  thorax  combined 
with  iioniial  ]iulmoTinry  resonance.  In  all  eases  the  presenee  of 
bronchial  diphtJieriji  <ind  hemoptysis  must  he  excluded. 

BRONCHIECTASIS 

Clinical  Pathology. — lironehiectasis  is  in  the  vast  majority  of 
cases  a  secondary  disease,  complicating  jirevinusly  existing  dis- 
ease of  the  bronchi,  the  lungs,  or  the  pleura. 

Tiie  dilatation  nuiy  be  produced  hy  increased  pressure  exerted 
upon  a  weakened  bronchial  wall  from  within,  or  by  traction 
exerted  upon  the  brouciiial  wall  from  withfiut.     In  chronic  bron- 
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chitis  of  long  standing,  with  its  paroxysms  of  violent  cough, 
combined  with  the  accumulation  of  the  abundant  secretion  in  the 
purulent  and  putrid  forms  of  the  disease,  the  weakened  bronchial 
wall  is  apt  to  yield  and  lead  to  bronchiectasis.  The  violent 
paroxysmal  cough  of  pertussis  may  result  similarly.  Bronchial 
dilatation  follows  stenosis  of  the  bronchi  occurring  as  a  result  of 
syphilitic  or  tuberculous  ulceration,  and  it  has  developed  as  a 
result  of  bronchial  compression  by  mediastinal  tumor  or  aneu- 
rysm. 

The  traction  of  adhesions  upon  the  bronchial  wall  in  chronic 
interstitial  pneumonia,  pulmonary  syphilis,  and  fibroid  phthisis 
is  one  of  the  most  productive  etiologic  factors  in  the  production 
of  bronchiectasis.  In  these  cases  the  cicatricial  bands  may  pass 
from  a  thickened  pleura  to  the  affected  bronchus,  or  they  may 
pass  from  one  bronchus  to  another.  Bronchiectasis  has  fol- 
lowed the  lodgment  of  foreign  bodies  in  the  bronchi.  In  these 
cases  Cohn  holds  that  the  dilatation  develops  at  the  site  of  the 
foreign  body  as  a  result  of  irritation  and  consequent  ulceration, 
and  not  distal  to  it  as  a  result  of  stenosis.  Bronchiectasis  occa- 
sionally develops  in  connection  with  lobar  or  lobular  pneumonia, 
chronic  ulcerative  phthisis,  and  pulmonary  neoplasm.  More- 
over, bronchiectasis  occurs  in  a  congenital  U>r\n,  the  "bronchiecta- 
sis universalis"  of  Grawitz. 

Bronchiectasis  is  not  a  common  disease.  The  cases  have  usually 
developed  in  young  adults  and  in  persons  of  middle  age;  and 
males  have  been  afTeetcd  with  the  disease  more  frcfiuently  than 
have  females. 

The  bronchial  dilatatinn.s  ar**  fnuml  most  frc(|uently  in  the 
right  lung,  in  which  they  affect  princi])ally  the  bronchi  of  the 
middle  and  lower  lobes.  The  dimensions  nf  the  ectases  are  vari- 
able, ranging  from  a  moderate  increase  in  the  Ininen  nf  the  tube 
to  large  cavities  in  which  the  bmnchial  <*"»iiiimin'tcation  is  often 
obliterated.  Two  principal  forms  of  ditatiitiitu  arc  «'m'Ountcrcd; 
namely,  the  saccular  and  the  ctflutflriciil.  Cyjinilrii-al  ililalation  is 
most  frequently  observed  in  r-onnn-tion  with  the  smallpr  bron- 
chial tubes;  but  it  is  also  enr^ountered  in  the  larpt^r  bmnchi;  and 
the  two  forms,  saccular  and  cylindrical,  arc  nM  infrequently 
found  in  the  same  lung. 

The  pulmonary  tissue  adjai^ont  to  the  larger  ectases  presents 

rcas  of  compensatory  emphysema,  alternating  with  areas  of  .sclero- 

n  which  the  pleura  often  participates.     The  number  and  dis- 

on  of  the  bronchiectatic  areas  are  always  variable;  but  as 
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a  rule  a  single  larjji^  broiifhieetasis  occupies  a  position  rather 
deep  within  the  interior  of  the  lung,  whereas  nmltiple  small  broti- 
ehieetases  show  a  more  superfieial  distribution. 

The  state  of  Hie  mnt'ouH  membrane  of  tlie  dilatations  varies.  In 
eertaiii  instanees  Heareely  alleretly  in  pi-aetieally  all  extensive 
ililatations  it  is  thickened,  with  polypoid  elevations  upon  the 
siirfaee ;  while  in  eavities  containing  abundHut  seeretion  the 
uiueosa  is  n(d  infretjuently  nleerated.  The  exudation  from  the 
walls  of  I'xtensiv*'   bronehieetatie  dilatations   is   usually   purulent 


and  alnnolanl:  hut   (irejiNionally   it   is  scanfy  and  cheesy  in  con- 
sistence. 

The  c\]vci'tnial  ion.  wliicti  re]n"csenls  the  i'tniilents  (*f  Ihr  I'clases, 
is  i^ray  <ir  hrwwn  in  culor,  inuco[)nrnlcut  in  ehanicter.  ;ind  in  eases 
with  lar^'e  cavities  is  ahundirut  and  fetitl.  ITpon  s1ai)din«j:,  tin' 
sjunnni  scpjiralcs  inlo  ihrcc  slra1;i;  an  u|ipci'  o\'  hrnwnish  froth, 
a  iitiddle  of  seniinpiiiine  iluid.  nnd  a  Imvcr  ccnni>osed  nf  jjrainilar 
scdinnMil  eontainin;r  cellular  detritus,  bacteria,  fatly  aeid  crystals, 
leucocytes,  jintl  oeeasitnially  ( 'bareot-Leydeii  crystals.  The  dis- 
ease is  oeeasionally,  llnntirh  rarely,  attended  by  hcmciplysis. 


DISEASES  or   THE   BRONCHI  217 

Bronchiectasis  not  infrtMmeiilly  results  in  emphysema,  and  these 
cases,  eoiistitutiiijf  thf  'Mrv  eases"  of  the  <lisfuse,  give  the  most 
favorable  prognosis.  In  cases  with  large  ectases  and  eavitatlon, 
assoeiated  with  the  eolieetinn  of  ahundant  seeretion,  ahseess  or 
gangrene  of  tlie  lunj?  is  apt  to  supervene.  Abseess  of  the  brain 
has  been  noted  in  eonneetion  with  bronehieetasis,  usually  upon 
the  side  corresponding  to  the  site  of  the  dilatation. 

Physical  Signs. — Inspfction. — The  preseiu^e  of  small  bronehieeta- 
ses  produces  no  rhnraeteristie  physical  siy:ns.  In  the  fidly  estab- 
lished case  of  bronehieetasis,  however,  in  which  the  dilatations 
have  attained  considerable  size,  there  is  iiripairment  of  expunsion 
of  the  correspondinof  side  of  the  thorax  and  occasionally  retractinu 
of  the  affected  side  with  droopinf*;  of  the  shoubler.  The  de^^tdiitus 
of  the  patient,  while  variable,  in  advanced  eases  is  su^r«»cstive ;  as 
the  patient  usiudly  f)rcfcrs  to  Ii<'  upon  the  afFedcd  side,  and  a 
change  of  posture  is  frc<juent]y  followed  by  a  severe  paroxysn)  of 
cough  due  to  shiftinj;  of  the  roiitents  of  thr  cavities. 

Fluoroscopy  in  advanced  eases  is  apt  to  reveal  a  shadow  in  the 
area  of  an  extensive  dilatation  which  eontains  inueopiu'uleut 
material,  this  area  elearinj.'  perceptibly  upon  evjn*uation  of  the 
contents  during  a  paroxysm  of  eoni:!!.  ClubbinLr  "f  lb*'  finger- 
tips from  enlargetueiit  of  Ih*'  (crrniniil  pluibingrs  is  present  in 
many  cases  of  hrng  staiidinir. 

PalpafioH. — In  thr  prest'nrc  of  a  !;ug""  hroiu'luwtatir  cavity  with 
patent  bronchial  conununiealion,  situated  siiiH-i'licially  in  the 
thorax^  vocal  fremitus  is  very  markedly  incn-asi'il  when  the  cavity 
is  empty,  to  become  abolished  over  Dn-  same  area  when  tlic  ravily  is 
filled  with  fluid. 

Percussion. — The  findings  upon  pn  riissUMi  in  lnoncbirrtaNis  lire 
variable,  defM'ndiiig  tipon  wlidlMr  tin-  cavity  utMh-r  investigation 
is  empty  or  is  filled  with  seerehon.  If  lie-  e;ni)y  eontains  fluid, 
even  though  it  has  a  patent  hroiiehijil  mitlrt.  the  pei-ciissinn  note 
is  flat;  whereas,  if  the  cavity  is  enipl\.  i(  yields  tympany  i*v  a 
cracked-pot  sound  upon  penMis>inii.  In  soil  ably  sinuil*^!  cavities 
all  of  tlie  signs  of  pubnonary  cavity,  •xiirli  a>  Wiiil  i-ich 's  change  of 
sound,  Friedreich's  respiralory  change  nf  sonod.  and  I  lie  change 
of  sound  of  Gerlmrdt.  nuiy  be  elicited. 

In  exi^ry  ease  in  which  I  be  signs  id'  ra\itation  are  e\nneseent, 
Ttresent  and  absent  at  siicccssiv  *•  c\amiiiatioiiN.  I  he  ]iossibtlity  of 
ncllieetasis  should  he  bnrm-  in  ndnd.  as  these  cav  dies  fill  with 
(tion  which  masks  all   pliyNi<al   signs,  and   then   the  signs  <d' 
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cavitation  reappear  with  the  evacuation  of  the  contents  of  the 
dilatations. 

Ausculiaiioiu — In  cases  of  bronchiectasis  which  are  of  relatively 
short  duration,  auscultation  yields  only  the  si^ns  of  chronic 
bronchitis,  puerile  breath  sounds,  and  rales.  If,  however,  a  rather 
large  dilatation  be  properly  situated  with  reference  to  its  bron- 
chial communication,  amphoric  breathing  is  encountered.  If  a 
large  dilatation  is  situated  near  the  periphery  of  the  lung,  and 
if  it  has  a  free  bronchial  outlet,  vocal  resonance  is  very  greatly 
exaggerated,  perhaps  to  the  extent  of  affording  bronchophony  or 
whispering  pectoriloquy. 

Diagnosis.— Cases  of  moderate  bronchiectasis  are  distinguished 
from  chronic  bronchitis  with  difficulty,  of  which  disease  indeed 
it  is  often  a  serpiela.  In  well-established  cases,  however,  in  which 
more  extensive  organic  change  has  occurred  in  the  bronchial 
system,  the  expectoration  of  a  copious  amount  of  mucopurulent 
sputum  at  one  time,  followed  by  an  absence  of  expectoration  for 
several  hours,  is  suggestive  of  broiifliiectasis;  auil  when  in  addi- 
tion signs  of  cavitation  can  be  elicited  over  the  base  of  the  lung 
tile  i>reseiu'0  of  branch ieelji sis  may  be  assumed. 

Differential  Diagnosis.^Tiie  most  important  point  in  differ- 
ential diagnosis  is  the  possibility  of  mistaking  bronchiectasis  for 
chronic  ulcerative  phthisis  with  cavity  formation.  However, 
voniicar  in  the  latter  disease  are  usually  situated  in  the  pulmo- 
jiary  apex,  a  region  of  the  king  which  is  rarely  invaded  by 
linnichieetasis.  Moreover,  percussion  of  the  lung  adjaeent  to  the 
cavity  in  bronehicelasis  is  upt  to  yield  hyperrcsoiiance  due  to 
eompen.satory  empliysenia,  vvhcrcns  in  phthisis  similar  percussion 
elicits  dullness  of  cfHisolidntiori,  which  at  ihis  ndvanced  stage  of 
the  disease  is  usually  demonstrable  also  upon  ]jereussion  of  the 
upposite  lung.  Tn  phlfiisis  Ihe  sputum  is  raised  at  frequent  inter- 
vals and  is  apt  to  contain  the  tubercle  bacillus  and  elastic  fibers. 
Moreover,  ebj-onic  ulcerative  phthisis  producps  eharactei-istic  de- 
formity of  the  thorax  with  fever,  anemia,  and  night  sweats,  while 
the  course  of  the  disease  is  progressively  downward  to  a  fatal 
termination.  In  bronchiectasis,  on  the  contrary,  unless  it  de- 
velops  upon  a  tuberculous  basis,  the  physical  signs  persist  for  a 
long  period,  while  the  patient  remains  in  a  comparatively  good 
state  of  health. 

Empyema  with  rupture  into  a  broneluis  is  attended  by  the  sudden 
expectoration  of  a  large  amoi^nt  of  purulent  sput\im ;  but  in.stead 
of  signs  of  cavity  over  the  lower  lung,  there  is  the  dullness  of  the 
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original  empyema,  with  the  probable  presence  of  Orocco'a  sign. 
Pulmonary  abscess  and  gangrene,  which  may  simulate  bron- 
chiectasis, are  excluded  by  their  more  rapid  evolution,  and  by 
the  presence  of  signs  of  sepsis.  Putrid  bronchitis  is  excluded  by 
its  bilateral  distribution. 

BRONCHIAL  ASTHMA 

Clinical  Pathology. — Bronchial  or  spasmodic  asthma  consists 
essentially  of  a  paroxysmal  dyspnea  wfjieh  is  almost  entirely  ex- 
piratory in  type,  the  subject  of  the  disease  during  the  paroxysm 
being  unable  adequately  to  expel  the  tidal  air  from  the  lungs. 
Bronchial  asthma  has  nothing  in  eoniiiion  with  the  so-called  car- 
diac asthma  or  renal  asthma. 

Numerous  theories  have  been  advanced  in  the  ctTort  to  explain 
the  eause  of  the  asthmatic  paroxysm.  It  has  been  suggested  that 
the  attack  is  initiated  by  a  sudden  spasm  of  the  circularly  dis- 
posed bronchial  musculature;  aiul  that  the  obstacle  to  the  egress 
of  the  tidal  air  from  the  lungs  is  due  to  narrowing  of  the  lumen 
of  the  bronchioles  by  temporary  turgesccut't'  of  the  mucous  mem- 
brane. Curschniann  held  that  the  underlying  eausc  is  to  be  found 
in  inflammation  of  the  snialler  broneliir>b's,  the  so-cailed  hroncki- 
olitis  exudativa  of  this  aut!ior.  Spasm  of  Ihr  diaphragrn  has  like- 
wise been  advanced  as  a  lu'obalde  cause  of  the  jiaroxysm. 

Recent  clinical  work  would  seem  in  indicate  that  a  certain  pro- 
portion of  asthmatics  arc  hypersensitive  to  some  Un-tn  of  protein, 
and  that  the  asthmatic  paroxysm  is  1o  In-  attrlbulcd  lo  this  cause. 

In  the  cases  which  have  been  siijjjrclcd  to  i]uto]isy  tlic  ciliated 
epithelium  has  been  found  in  a  state  of  dcsijnaraatiuu,  with 
bronchial  congcstiftn  and  exudation  rich  in  cl^si^u^philic  eells. 

The  circulating  blood  diirJUi?  ihc  [larnw^m  nt"  br'Hichial  tistlinia 
contains  an  excess  of  eosinophiles,  these  cells  representing  25  per 
cent  to  35  per  cent  of  all  the  leucocytes. 

The  sputum  in  bronchial  asthma  is  i-haraeteristic  ^\(  the  dis- 
ease. In  the  early  slaires  il  is  scanty  and  wry  tcnjicious.  contain- 
ing Curschmann's  spirals  ;hi<1  (  liarcot-Lcydcn  crystals.  ]\Iacro- 
scopically  Curschmann's  spirals  arc  white  or  yclli>M%  assuming  the 
form  of  twisted  ttu"ca<Is  tn-  of  sniall  balls.  The  length  of  the 
spiral  rarely  exceeds  half  an  inrli,  but  it  may  exceed  two  inches 

certain  instances.    Under  the  microscope  they  appear  as  mu- 
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cous  threads  eontaininu  a  clear,  ecntrni  fiber  tiround  nliifh  are 
wound  numerous  fine  fibrils.  rharcfit-Leyden  crystals  occur  as 
colorless,  pointed,  octohedral  crystals,  the  average  length  of 
which  is  about  three  times  the  diameter  of  a  red  blood  eelL  They 
are  frequently  absent  from  the  freshly  expectorated  sputum,  but 
They  appear  after  it  has  stood  for  a  short  time. 

During  the  later  stapes  of  the  attack  these  two  pathognomonic 
elements  of  the  sputum  disappear,  the  expectoration  becoming 
more  abundant  and  mucopurulent  in  character. 

Chronic  bronchitis  is  frequently  a  concomitant  affection  in  suli- 
jeet«  of  bronchial  asthma;  and  the  repeated  paroxysms  uf  the 
disease,  with  their  typical  expiratory  dyspnea,  tend  to  the  pro- 
duction of  emphysema  and  brouehieetasis. 

Physical  Signs. — Inspfciion. — During  the  paroxysm  of  bronchia! 
asthma,  which  is  ver>'  abrupt  in  onset,  dyspiu^a  of  the  expiratory 
type  dominates  the  other  physieal   sitrus,     There   is  little    if  any 

increase  in  the  number  of  resiiiratifiris  ;  and  itui I.  duixi^'  Ur  the 

jrreat  prolon»iiitiori  tjf  ex  pi  rut  ion.  the  number  may  be  ai'tually 
diminished.  Inspiratir)n  is  sb'*rl  and  p>»ucrrul,  but  aibls  little  lo 
the  degree  of  expansion  <>f  the  ilmrax,  uhirli  ifMiiains  lixed  in  a 
position  of  relatively  full  inspiration.  Uaniher^oT  describes  the 
inspiratory  phase  as  that  of  iioruuil  inspiration  with  the  jtartiei|»a- 
tion  of  tlie  aeces.sury  mus(.'h's  of  i"<'s|iiration  in  the  act.  K\pii*ul  iiui, 
which  lasts  throe  to  tour  times  as  lon^'-  as  inspiration,  follows  the 
latter  promptly  witlioul  llie  inl  erven  t  ion  of  I  he  noi-mal  i)ause  be- 
tween these  phases,  the  at ssory  ninseh's  of  <-x|iiration  beiii^^  calle<l 

into  play  in  the  attempt  to  tmiity  ihf  rlmrax. 

During  the  course  of  the  paroxysm  tli>'  paiii'iil  berotiies  orlhop- 
neie ;  the  cervical  veins  litrnmr  rtp^'nrH'^'^l  :  and  tin-  lips,  fai'i'.  and 
hands  are  apt  to  becfun*'  lyanntji-  Tin*  thorax  is  hirue  and  semi- 
fixed in  the  posihon  of  inspirali :  llii>  tliaplii  aLMii    is  ileprrssejl; 

and  the  moderate  c1ejj:r«-»'  of  e.\|>ansion  (liirin«:  ins|iiral  ion  is  ext-rted 
largely  in  the  vertical  direetion,  the  tlinrax  risin;;  ;nn\  falling;  rn 
masse  much  iu  the  sanw  niann<r  as  in   liyinrtrnpliic  enipliysiina. 

Palpation. — Durin<r  tie*  [laroxysui  vocal  fremitus,  if  its  int«'usity 
can  be  determined,  is  diniinlslicd  as  a  resnli  of  I  he  rarcfai'tir^n  ol 
the  transient  acute  vesimtai*  (■ai|>hys»'iiia  or  t^\'  bmnt-hial  oltstikic- 
tion  by  turgcscence  of  tlie  bronrliial  unn'osa  or  ui'  s|iHsin  of  the 
bronchial  muscles.  Hhonehal  fremitus  is  presrnl  Iu  a  striking 
ree,  and  is  bilati-nd  in  its  divttihiif  mn.  The  rardiae  nnpnlsi-  is 
ma.skcd  by  tli>'  i-onroniiiant   rmphyMina  of  tin*  ant'iior  jnil- 
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monary  borders.     Pulsation  is  frequent  in  the  cervical  vessels  and 
in  the  episternal  notch. 

Percussion^ — The  quality  of  the  percussion  note  in  bronchia! 
asthma  varies  from  a  moderate  hyperresonauce  during  mild  attacks 
to  a  note  which  closely  approximates  tympany  in  severe  attacks  in 
emphysematous  subjects.  The  limits  of  pulmonary  resonance  are 
extended  in  all  directions,  upward  in  the  supraclavicular  regions, 
downward  encroaching  upon  the  hepatic  and  splenic  dullness,  and 
anteriorly,  causing  diminution  in  the  area  of  cardiac  dullness.    In 


Fig.  1U5. — Cliart-ut-LcydLMi  crysials.  'I'licsf  crystals  arc  turmtd  in  s|iti(um  ol  chronic 
bronchais,  tsjjecially  if  ;)6lhtita  i-xisis.  Tlicy  have  Ih'cii  repeatedly  fuunJ  in  other  loca- 
tions.    Thiy  sitiii   ici  jjulicatc  ilcLiinit>o<iiii(in,      (l-"ri»iii   llrawii.J 


advanced  casus,  whicfi  arc  associated  witli  uiiirkcd  empliysema,  the 
area  of  cardiac  dullm'sa  is  frequently  disitlacrd  downward.  The 
respiratory  excursion  of  tlic  pulmonary  borders  is  strikingly  dimin- 
ished in  tlu'se  subjects. 

Ausi'idtatioiL — The  vesicular  uuirinur  is  obscvired  by  numerous 
loud,  siltilant  and  .sonorous  ralrs,  wliiph  are  so  pronounced  as  fre- 
quL'iilly  to  be  audible  at  .some  distance  from  the  patient.  Late  in 
llie  paroxysm,  after  tlic  bronchial  secretion  has  hectmie  frci'ly  es- 
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tablished.  the  drj-  rales  give  plafio  to  miraerous  moist  and  bubbling 
rales.  Inspiration  is  frequently  entirely  inaudible,  whereas  the 
expiratory  phase  of  the  vesicular  murmur  is  greatly  prolonged  and 
is  punctuated  with  numerous  rales. 

Diagnosis. — Owing  to  the  paroxysmal  character  of  the  asth- 
matic attack,  with  its  well-marked  expiratory  dyspnea  dotted 
with  rales,  the  overdistention  and  relative  fixation  of  the  thorax, 
and  the  eharaeteristie  elements  of  the  sputum,  a  diagnosis  of 
bronchial  asthma  is  often  readily  made.  However,  it  is  not  infre- 
quently necessary  to  differentiate  the  disease  from  attacks  of 
dyspnea  arising  from  other  causes.  Prominent  among  the  latter 
is  dyspnea  due  to  laryngeal  obstruction  from  spasm  or  edema  of 
the  glottis.  In  this  ease  the  dyspnea  is  distinctly  of  the  inspira- 
tory type,  often  with  stridor,  and  as  a  rule  is  attended  by  marked 
respiratory  movement  of  tho  larynx.  Thori'  is  often  aphonia;  the 
thorax  is  of  normal  size;  and  there  is  apt  to  be  inspiratory  reces- 
sion of  the  lower  intercostal  spaces.  The  absence  of  rales  in  the 
presence  of  laryngeal  obstruction  is  in  marked  contrast  to  the 
numerous  rales  of  the  asthmatic  attack. 

Differential  Diagnosiu.— Br(»nchial  compression  by  rnhirged 
glands,  tumors,  or  aneurysm,  and  stenosis  rt'sultiii*;  from  the  in- 
gestion of  foreign  bodies  are  to  be  exfluded  belVtre  a  din  gnosis 
of  bronchial  asthma  is  to  be  made  upon  the  presence  of  paroxysms 
of  severe  dyspnea. 

Hypertrophic  emphysema,  chronic  bronchitis,  nrid  bronchial 
asthma  are  often  different iatfd  \\h\i  diflicultyj  and  indeed  they 
are  frequently  concomitant  diseases.  Jlnwevcr,  in  pure  hyper- 
trophic emphysema  the  expiratory  prolullf^'atinn  and  the  attend- 
ant physical  signs  are  constant  and  are  not  parttxysmal  in  their 
manifestation.  Moreover,  in  empbvscma  tlie  vital  csipacity  of 
the  lungs  is  permanently  dirniiiisbed,  whercus  in  bronchial 
asthma  in  the  intervals  between  the  paroxysms  this  eapacity 
closely  approximates  the  rnvrnial.  to  bec(»me  abruptly  impaired 
during  the  asthmatic  attaek.  Mnreover,  the  microscopic  examina- 
tion of  the  sputum  in  lu'oadiiai  asthma  reveals  the  presence  of 
characteristic  elements.  As  to  chronic  broneliitis  and  broiichial 
asthma,  the  former  may  be  assumed  to  be  present  when  in  the 
intervals  between  the  paroxysms  physical  signs  of  moist  bronchial 

fiammation  are  persistently  diseovered  u]>tni  successive  exami- 
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TKACHEOBROIiCHIAL  STENOSIS 

Clinical  Pathology. — Diiuimition  of  tlio  lumeu  of  the  tracheo- 
bronchial system  arises  from  iiitrahronchial  and  from  extra- 
Itroiichial  causes.  Intrabronchial  stenosis  occurs  with  tracheal 
and  broncliial  diphtheria,  as  the  re^slllt  of  the  devt'lopincnt  and 
jji'owth  of  polypoid  tumors  of  the  mucous  membrane,  as  a  coiiso- 
([ucnee  of  turcjesconee  of  the  mucosa  following  the  inhalation  of 
irritating  gases,  in  cicatricial  formations  following  syphilitic 
ulceration,  and  in  the  presence  of  foreign  bodies.  The  trachea 
may  be  eompres.sed  above  the  bifurcation  by  an  enlarged  thyroid 
gland  or  a  mcdiasliual  tumor,  as  also  in  the  course  of  caries  of  the 
vcrtelinil  column  and  by  extension  of  esophageal  disease.  Below 
tlie  bifurcation  the  tracheobronchial  tree  is  liable  to  compression 
from  aortic  aneurysm,  pericardial  effusion,  or  an  excessively 
liypertro]ihicd  heart,  pulmonary  tumor,  or  enlarged  bronchial 
glamls.  Aneurysm  of  the  ascending  aorta  usually  compresses  the 
right  bronehus,  whereas  aneurysm  of  the  arch  or  of  the  descend- 
ing aorta  causes  eompre^ision  of  llio  left  brttnchus. 

The  ultimate  elTeet  itf  tlif  stenosis  upon  tlie  lungs  varies  with 
llic  degree  and  witli  llie  site  (if  the  obstruction.  Stenosis  alrove 
the  trarhciil  bifurcalion  results  jn  detieieiit,  hut  ]irolonged  ex- 
pansion (if  tilt*  lungs.  Total  and  ]Hi"nnnn'iit  obstruction  of  a 
iirincip<il  bronclius  results  ifi  ultinud*'  <'itllapse  of  the  lung  which 
it  su]t|ili<"s.  Comidrte  stenosis  of  a  bronchial  tul>p  of  the  second  or 
(hird  order  results  in  atrlc^iL'tasis  of  a  eousiderable  area  of  a  lung; 
while  stcuosis  of  scvcrai  of  the  small  bronchi  exerts  iittte  jtifluence 
u]>on  the  buii;  as  a  whole,  as  tlie  area  of  atelectasis  is  compen- 
sated l^y  viearinns  exjujiisinii  t>f_  the  joljai-nit  pulmonary  loV»ules. 

n[)oii  ('on]|jleti'  stenosis  cd"  any  portion  (tf  the  trarheobrouchial 
system,  llie  air  in  tlie  iiifuinlihiila  supf)lied  by  the  atTeeted  tulic 
is  gradually  absoihed  and  the  pulmonary  lobules  eollap.se,  eon- 
stihdiiig  the  st)-eallcd  ohi urtifit/it  tt(r!rcfn,sis.  The  lobules  imme- 
diately adjacent  in  an  uvvn  of  ati'leetasis  are  eonipensatorily 
emphysematous,  and  li>  tlieir  viearious  cxpatision  and  inereased 
aerial  <*ontent  mask  the  [physical  signs  wliieh  w(tidd  naturally  be 
|irni|iii<ed  hv  the  area  of  atelectasis. 

Physical  Signs.—  The  iihysieal  signs  of  traeheobronehial  steno- 
sis vary  Mith  (he  silo  and  the  deLTce  of  the  <d)structiou.  hi 
traeheal  obslrnetinn  the  sijrns  are  bihtlcra!  in  llu^ir  distribuf iou. 
afl'eeling  Ixtih  lungs  to  an  i'<\\in\  rlegi-ce  ;  whereas  in  stenosis  of  a 
)U'ineipal  bronehus  the  jihysieal  nuniifestations  of  the  condition 
ai'e  nnilaleral.  but  alTeet  an  entire  bin«r.     In  stenosis  of  a  snndl 
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bronchus  physical  signs  are  slight  iu  degree  or  are  entirely  ab- 
sent. 

Inspeclion, — In  trach<'al  stenoHiii  the  clinieal  picture  is  that  of 
iiuipiratorj'  dyspnea  with  inspiratory  retraction  of  the  lower  inter- 
costal spaces  and  epigastrium,  and  with  bilateral  dijiiinution  in  the 
thoracic  expansion.  In  exlreme  grades  of  tracheal  stenosis  tfiere  is 
cyanosis  of  the  mucous  membranes  and  extremities.  In  stenosis  of 
a  principal  bronchus,  expansion  is  limited  over  the  side  of  the 
affected  lung.  Tracheobronchoscopy  is  often  of  service  in  the  de- 
tection of  stenosis,  revealing  the  site  antl  the  degree  of  the  ob- 
struction. 

Palpation. — Vocal  fremitus  is  diminislied  or  absent  (jver  the 
distribution  of  the  obstructed  tube,  ihe  alteration  in  intensity  lieing 
bilateral  in  tracheal  stenosis,  and  unihiteral  in  hnnieliiiil  olistruc- 
tion. 

Percussion. — In  stenosis  of  a  principal  broiH'iius  tlie  percussion 
note  is  dull  over  the  area  of  distribution  of  tlie  bronchus,  or  over 
the  entire  lung.  In  minor  degrees  of  stenosis  the  note  is  scarcely 
changed,  and  indeed  it  may  b<'  hyp«'rrfsnnant  ns  a  result  of  the 
compensatory  emphysema  of  the  infundibula  adjueent  to  the  area 
of  atelectasis. 

Ayscultation.—Vpon  auscultation  over  the  area  of  an  occluded 
bronchus  of  considerable  niajrnitude  the  n'spiratury  minnnir  is 
feeble  or  is  entirely  abolislirfl,  while  (tver  tli*^  opposite  lung  it  is 
exaggerated  or  puerile.  Coarsis  sonorous  rah-s  are  oerasioiuilly  to 
be  elicited  over  the  site  of  the  obstruction,  X'lical  resonance  is 
abolished  over  the  atTert<>()  lung  in  the  prescnre  lyf  ol»strnetion  of 
a  principal  bronchus;  but  it  is  little  ati'ected  in  minor  degrees  of 
stenosis, 

Diagmosia. — The  presence  of  inspiratory  tlys[>nea.  sibilant  and 
sonorous  rales,  conbiied  to  a  circuniseribeil  area,  uiiilati'ral  de- 
ficiency of  expansion  and  dullness  over  an  rut  ire  lung,  are  signs 
suggestive  of  obstruetion  of  a  iiriiu-ijial  Inont-hus,  In  cases  of  sleno- 
sis  above  the  tracheal  bifurcation  it  i^  iniportaTit  to  differentiate 
laryngeal  from  tracheal  stenosis.  In  laryntn-al  stenosis  there  is 
vigorous  respiratory  movenn-rit  of  the  larynx;  tlie  bend  is  fixed  and 
thrown  somewhat  backward;  and  the  respiration  is  stricbdons.  The 
employment  of  the  laryuirosrijpr  reveals  the  const riet ion  or  the  ob- 
structing body.  Tracheal  st^-nosis  is  atfi'n<b'd  by  less  .stridor,  with 
limitation  of  the  laryntrcal  movetn^'ut  during  respiration,  and  fre- 
ciuently  the  patient  is  orlbopneie.  Fliior(jst'0|ty  revenls  the  site 
foreign   bodies   wlien   those   ;ne  tlie  nndfrlyiuir  cause  of  the 

OBIR. 


riTAPTKR  IX 
CIRriXATORY  DISTURBANT'ES  OF  THE  hVSGS^ 

PUUVIONARY  CONGESTION  (Congestion  of  the  Lungs) 

Clinical  Pathology. — Congestion  of  the  lungs  occurs  in  two 
forms;  namely,  as  active  congestion,  and  as  passive  congestion. 

Active  congestion  of  the  Ulnars  oeeurs  in  the  early  stagres  of  in- 
fiammation  of  these  organs,  as  in  the  period  of  engorgement  of 
lohar  pneumonia.  But  active  congestion  of  the  lungs  frequently 
occurs  in  condilious  whiHi  do  not  attain  the  jrravity  of  the  first 
stage  of  lobar  pneumonia;  notahly  after  the  inhalation  of  irritating 
gases,  of  hot  or  cold  air;  and  it  occurs  as  a  collateral  congestion  due 
to  disease  of  an  adjacent  area  nf  the  lung.  Active  pulmonary  eon- 
gf^tioa  while  nut  usually  dangerous  in  itself,  has  in  rare  instances 
terminated  fatally.  Postmortem  the  lung  in  active  congestion  is 
enlarged,  is  deep  red,  its  consistence  is  increased,  yet  tlie  lung  is 
(•r<'pitant  and  will  float  when  placed  in  water. 

I'asiiiff  t'0)ifj{ji({o}t  of  the  lungs  occurs  in  two  forms;  namely,  as 
jnechaniciil  congestion,  and  as  ht/postntic  congestion  of  the  lungs. 

Meviitiiticttl  congestion  of  tlip  lungs  results  from  an  obstacle  which 
is  intrrpos«Ml  to  tin*  fri'e  rt-turn  of  Ulood  frcini  the  lungs  to  the 
heart.  The  must  cnmnuni  ctmsc  opciiiliiig  in  this  manner  is  mitral 
regurgitation,  while  a  less  lrei|Ut'nt  cause  is  a  tumor  pressing  upon 
the  pulmonary  veins.  ^litral  stenosis  and  aortic  insut^iciency  and 
stenosis  operate  similarly  l«>  produce  mcehanit'id  eoHgt-stion  of  the 
lungs. 

If ijpostntie  cntgrstinn  uf  tin'  lungs  is  t'ju'ouiU.r.'d  in  adynamic 
and  asthf'iiic  states,  iiartirnlarly  in  ililnly  suhjei-ts  who  have  been 
long  in  tlic  reeumhcut  posture  during  a  cimtinued  ffvi'r  or  rhronic 
wasting  disease.  The  eftngeslinn  in  this  insl.nie*^  is  h.i-ali/.ed  1o  the 
posterior  and  inferior  ]iortions  nf  the  lungs,  iuu]  is  largely  de- 
pendent upon  general  asihenia  luul  nlaxatinn  ..I"  ihr  pnluiouary 
vessels.  That  it  i^  not  entirely  due  io  the  supiii.'  posture  is  evhiced 
by  the  faet   tluit    it   only  oiiurs  iti  snhje.-ls  who  ;ne   v\,'jdvened   by 
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the  alveolar  spaefs  (Mnitain  stroiis  fliiiil.  desqiiainated  alveolar 
cvlLs  containing  blooil  pi^iin^nt,  and  a  few  UHieoeytcw  ami  reel  blood 
cells. 

Physical  Signs. — Inxprrthti. —  In  pnlmonnn.'  ponprpstion  tlif*  rfs- 
pirutory  inovt'UKMJts  of  the  tliorax  art'  liiirried  but  are  liiiiited  in 
amplitnde.  tlie  depree  of  thoraeit*  expansion  beintj;  below  the  normal 
degree.  In  aente  eonjfestion  tlie  fuee  exhiliit.s  a  vnriabh'  de^Toe  of 
cyanosis;  the  expression  is  that  of  great  anxiety;  and  tbe  hIh*  hhsI 
move  with  respiration. 

Palpati4m. — In  active  congestion  palpation  reveals  a  moderate 
exaggeration  of  voeal  freniitns,  wbicb  is  most  readily  detected  over 
the  bases  posteriorly.  In  pa.s.sive  eonejeation,  on  the  contrary,  there 
is  diminution  of  the  fremitus  over  this  area  of  the  thorax. 

Ptrcussio7i. — In  active  congestion  of  the  liiuj^s  the  percussion 
note  is  apt  to  he  slightly  hyperresonantj  as  a  n-sult  nf  I  he  increased 
tension  of  the  pulmonary  tissues;  whereas  in  passive  congestion 
there  is  impairment  of  resnnanee  over  the  ba.ses  postin-iorly,  owing 
to  the  gravilatinji  of  the  binod  tii  thfsc  rejL'ioiis  of  the  pubiioriHry 
sA'stem. 

AuscuJtalion  reveals  in  active  eongeistinn  bronehovesu'ular  breath- 
ing; and,  in  ea.se.s  of  passive  congestion  shows  in  addition  the  valvu- 
lur  lesion  which  is  responsibh*  for  tlie  eongrstinri.  In  eaeb  iiistiiner 
the  pulmonic  second  s^)und  is  accctitiiiitrd  as  a  I'csuU  of  tbe  in 
creased  tension  in  the  pulirjiniarv  cirmhil  ti>ii.  In  passive 
congestion  moist  or  bubbling  rales  arc  not  tiifrcfiuently  {in<lible 
over  the  bases  posteriorly. 

Diagnosis. — Dyspnea  with  anxious  facies.  in  conjunction  witli 
a  history  cd'  violent  jdiysical  i-xertion.  uv  cxpo-sun*  t<>  ti'i'itaid 
vapors  or  in  the  pp*sfii«*e  of  a(*li\«'  puhiHtnary  disease,  willi 
limited  excursion  nf  the  tlmrax  is  suggi-slivr  of  aruir  pulrnoiiMry 
congestion,  partieidarly  if  the  acute  symploins  (te\ebip  alirnptly 
without  warning.  The  pTrsenee  of  dullie-ss.  iiii|iaircd  vocal  frem- 
itus, and  moist  or  bubbling  rah"^  over  the  bases  posteriorly  in  an 
asthenic  or  lied-riddcu  patK'Ht.  is  sugL'estive  of  jiassivc  eoiigesf  ion 
of  the  hings;  while  if  a  \;ihiilar  lesion  of  lb<'  lo-art  is  coujib'*l 
with  the  respiratory  findinL'^s.  flic  (liairiiosis  is  yet  more  probable. 

PULMONARY  EDEMA  (Edema  of  the  Lungs) 

Clinical  Pathology.  -  Ivb-mii  nf  die  lungs  occurs  in  an  ai'ute  ami 
n  chronic  form  and  as  general  and  local  edema. 

Acute  puhiitfiHttif  nil  tuft  eoHiplieates  the  atutc  infectious  tliseases. 
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as  during  tho  coiirsp  of  lobar  or  lobular  pneumonia,  scarlatina,  in- 
fluonza,  iit'iit43  rheunmtic  fever,  variola,  and  typhoid  fever.  Less 
frequently  it  has  developed  during  pregnancy  and  in  hysterical 
patients. 

Chronic  pulmonarij  edema  oeeury  as  a  result  of  cardiac  weakness 
during  the  course  of  myocarditis,  valvular  disease,  chronic  inter- 
stitial nephritis,  or  general  arterioselerosis. 

Generid  pulmonari}  edema  involves  the  whole  of  botli  lungs,  the 
manifestations  of  the  stasis  being  more  marked  in  tlie  bases  as  a 
result  of  gravitation  of  the  fluid  toward  the  dependent  portions 
nf  the  Inngs.  The  lung  of  general  pulninnary  edema  is  sodden,  and 
iu'avy;  the  alveoli  of  tfio  buses  enntain  serous  fluid,  while  the  inter- 
alveolar  walls  arc  lliiekened  and  edematous.  The  lung  pits  upon 
pressure,  and  upon  seetion  serous  fluid  exudes  from  the  surface  of 
the  seetion,  Tiie  alveoli  eontairi  numeruus  desquamated  alveolar 
epithelial  cells  which  contain  blood  pigment,  the  so-called  * 'heart- 
fa  i  hi  re  eelJs." 

Local  puimonnrij  edema  occurs  as  a  eollati-ral  edema  about  foci 
of  active  puhnonary  inflammation  in  the  course  of  pneumonia, 
]>bthisis,  and  pulmonary  infarction.  In  these  cases  the  sign.s  of 
the  primary  allVetiou  in  the  nuiin  obscure  tlutse  of  the  local  edema. 
General  pulnuHuiry  edema  is  attended  by  the  expectoration  of 
altnndant,  clear,  thin,  frothy  sputum,  which  is  raised  in  large 
quantities. 

Physical  Signs. — Insperlion. — The  subject  of  pulmoinu-y  edema 
is  suddeidy  siezed  with  dyspnea,  wbieh  rapidly  progresses  to 
ortliopui'a.  with  anxious  facics,  and  freciuently  witii  cyanosis  of  the 
li[)s  and  bm-eat  nuicosa.  Thoraei*-  expansion  is  diminished  in  extent, 
but  is  increased  in  frc<piency.  There  is  constant,  harassing  congh, 
the  congh  of  the  wet  linifi:.  which  is  atts^ndrd  by  tlie  raising  of 
abundant,  frothy  exjieetoration. 

PdlptdioH. — Vocal  fremitus  is  diminished  in  intensity  over  tfie 
bases  of  the  lungs,  while  rbonchal  fremitus,  the  tactile  equivalent 
{tf  the  inimrrons  moist  rales  which  are  present,  is  well  broufrlit  to 
I  lie  fore.  The  skin  u\'  the  extremiti<>s  is  uinist  and  cold.  The  pulse 
is  vapid,  with  diminuti(m  in  the  voluuu'  aud  force  of  the  wavt^s. 

PerfHufiion. — The  resouanee  of  the  ]iereussion  note  is  impaired 
over  the  bases  posteriorly,  wlu'reas  over  the  anterior  surface  of  the 
chest  in  the  infraelavicular  and  mammary  refj:ions  skodaie  reso- 
nance is  not   infrcfiuently  encountered. 

Ausctfiltitioti. — The  respiratory  tnurmur  over  the  infraclavicular 
and  mammary  regions  is  commonly  bronchovesicular,  wliilc  over 
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the  bases  vesicular  respiration  is  masked  by  numeroiia  moist  and 
bubbling  rales.  The  heart  souiuIk  ar^*  itieivasod  in  frequency,  and 
exhibit  a  diminiitiou  in  their  intensity,  save  that  the  pidmonic  sec- 
ond sound  is  frequently  mrxlerately  aeeeiituated.  In  extreme  eases 
of  general  pulmonary  edema,  assoeiated  with  cardiae  dilatation, 
embrv'oeardia  is  frequently  present  late  in  the  courMe  of  the  disease. 

Diagnosis. — The  diagnosis  of  pulmoimry  edema  rests  upon  the 
occurrence  of  dyspnea,  frequrnfly  amnuntinj;  to  orthopnea,  aeeom- 
panied  by  impairment  of  resonamr  and  nutist  rales  over  the  pub 
monary  bases,  in  a  subject  with  an  db.starh-  t<i  the  n'tnrn  of  blood 
to  the  left  heart  or  in  an  astheiiii-  state  from  an  aeiite  infi-etiun  or 
the  subject  of  cbronie  nej>hriti}i  or  atterioselero.sis. 

Pulmonary  edema  is  differentiated  from  l>roiieliial  astlima  liy  the 
fact  that  in  the  former  the  dyspnea  involves  both  phases  of  the  res- 
piratory eycle,  aiul  by  the  esseni  iiil  charueteristics  of  the  ext>ert(>ra- 
tiou  in  the  two  affeetious. 


PULMONARY  INFARCTION 

ClinicaJ  Pathology. —  liifjjretion  of  (he  lint;/  iteeiirs  as  a  result 
of  ocelusi<ni  of  one  or  more  termiiuil  hnnielies  ni"  the  |)uhnonary 
arteries.  The  eondilion  devehq>s  timst  frequently  in  enimeeticni 
with  valvular  heart  disease,  partieiilai-jy  willi  acute  or  ehrnnie 
endocarditis.  I'uljuoiuiry  iiifiirctinji  is  .ilnnist  iii\  ariahly  nf  t)u? 
hemorrhagic  type. 

The  areas  of  infantioji  arc  sihiaied  iiinst  frequently  in  the 
lower  lobes,  and  involve  the  rij/lil  luuii  rni»re  frequently  than  tJie 
left.  Usually  of  limited  extent,  a  pulmonary  itifaret  may  breome 
very  extensive,  involving  the  jireattr  j>arl  of  a  lohc  of  tlie  lun^',  The 
infarcts  are  commoidy  situated  at  1  lie  pri'ii>liery  of  the  luiij:;  they 
are  wedge-shaped;  and  I  he  liase  of  the  wedt^'e  is  directed  toward 
the  free  snrfaee  of  the  Inn::.  When  recent,  tht-  areas  itf  infarc- 
tion are  dark  red  upmi  section,  rescmhlin^r  a  blood  dot.  Ijatcr. 
as  organization  progresses  and  the  liemo-rloi/in  is  jiartially  re- 
moved by  phafiocytes,  they  assume  a  (b'nser  consistence  and  a 
yellowish  eolor.  Kventually.  in  Iht^  aliscnee  of  |iyoi;enic  or;^an- 
isms,  the  infarct  uiulerf^oes  nr«ranizati()n,  lea\  iiitr  a  jmcUered  sear 
at  the  site  of  infarction.  The  pleura  overlyinir  ijii  area  of  in- 
farction  exhibits  sitrns  of  local   ijiflammatiun. 

Mieroscopically  the  alveoli  (d'  the  hint:  in  the  area  of  infarction 
are  filled  with  erythrocytes  in  various  statics  of  disintegrration. 
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The  vt'ssi'Is  i)f  the  alveolar  walls  are  likewise  filled  with  red  blood 
cells  ami  in  places  are  apt  to  exhibit  thrombus  formation. 

The  ultimate  termination  of  a  pulmonary  infarct  depends  upon 
the  charaeter  of  the  causative  embolus.  If  the  embolus  which  oc- 
clnded  the  terminal  artery  is  noninfectious,  the  infarct  gradually 
under«roes  orp'Hiiizatidn,  aiul  eventually  is  converted  into  a  luass 
ot*  eicatri<'ial  tissue  at  the  site  of  infarction.  If,  on  the  contrary, 
the  embolus  is  of  septic  o^i^'ill,  the  area  of  infarction  is  frctpiontly 
the  point  of  incidence  of  a  pulmonary  abscess  or  of  pulmonary 
y:ang;rene.  It  is  probable  that  in  the  ease  of  large  areas  of  in- 
farction, involvinfJT  the  major  portion  of  a  lobe  of  the  lung, 
partial  resolution  analoj^ous  to  that  which  follows  the  consolida- 
tion of  Inbar  pneumonia  ensues. 

Infarction  of  the  lunff  is  not  infre<juciitly  attemlcil  hy  \hv 
cxj»cct(iratirni  of  viscid,  nuicoifl  sjuituiu  cruitaiuinjur  numerous 
erythrocytes,  and  occasiotudly  by  frank  hemoptysis. 

Physical  Signs. — Tbe  signs  \vliicb  ure  referable  to  pulmonary 
infarction  ai'c  variable,  dependinir  as  tlicy  do  upon  the  tnunbcr. 
The  size,  and  the  distribution  of  the  infarcts.  Tn  the  case  til'  .smal! 
infarcts  au<l  (tf  infarction  of  central  portions  of  the  lunjj:,  physical 
si^ns  may  be  entirely  lackiu*r:  or  the  only  siirns  elicited  may  be 
refrrable  to  tbe  associated  iilcural  inMammalifHi,  and  may  be  in 
nil  way  ilistinctivc  of  infarcliiui. 

ftKfmiittti. — In  cases  of  i^xtrnsivi-  pulmonary  inrarction  tlic  res- 
piratory rxcniNion  of  tbe  thorax  is  limited  upon  tlic  side  of  tbe 
disease.  In  aildilioii.  the  srdijcct  is  apt  to  exliibit  moderate  or 
scAfrc  dysinu'ii.   ^vith   anxious   fai-its  and  o**t*asi(aiaIly   lu'inoptysis. 

f'ttlpiifitnt. — Palpation  taay  show  incn^isrd  voral  fn'milus  if  tbr 
area  of  in  tan-lion  is  id'  ronsidct'fiblr  rxtcid  iind  is  situated  fit'ar  tin* 
poi'ipJM'ry  <*f  ibc  hin;r;  wbtTcas.  if  thv  infai'<*t  is  f^ut  rally  p!ac<Ml. 
near  tlir  rout  of  lln<  hin*:.  no  alteration  of  vocal  fn-mitiis  is  dniinn- 
slrabbv.  Wbcii  a  pcripbcral  infarct  twcrlics  ji  princi|*al  broiicbiis, 
vocal   fr'-mitus  is  niarki'dly  i-xairyrci-afcil. 

Pt  rt'UKfiion. — Over  lartjc  infarcts  dullness  Is  clicilcd  upo^n  pi'r- 
cus.sion  ;  wbercas  in  the  case  nf  a  lar^'c  infarct  wbidi  is  soptM-im- 
pnscd  n]ion  a  jH-iacipal  bronchns,  the  tympany  of  tlie  bronchus  is 
engrafted  upon  the  dullness  of  the  pcrcus.sion  note.  <3crhardt  calls 
attention  to  the  freipiency  of  pulmonary  infarction  upon  llie  richt 
side  in  tliv  area  of  ihe  luns  lyin^:  bc(\vee?i  the  verteliral  column, 
the  diapbratrm.  and  the  an«rlc  of  the  scajuila,  whence  the  importance 
in  this  disease  of  sipns  i»f  consolidation  I'ver  ibis  aroa. 

Ansrnltif1{on. — In  suitably  situated  infan-ts  with   rcfcriMice  to  a 
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main  brooch iib«  loud,  bronchial  or  tubular  breath  sounds  are  elicited 
npon  auscultation^  as  well  as  rales  which  are  transmitted  frura  the 
bronchial  tube.  In  cases  of  multiple  infarcts,  or  of  deeply  seated 
infarction,  the  breath  sounds  are  at  the  most  bronchovesicular,  and 
in  many  instances  they  are  frankly  vesicular. 

Pleural  friction  Is  frequently  to  be  elicited  over  areas  of  super- 
ficial infarction:  and  indeed  in  the  ease  of  infaretiftn  of  limited 
fxteot.  involving  the  peripheral  portion  of  the  lung,  this  is  occa- 
sionally the  only  sign  of  the  disease. 

Dia^^Oflifl. — The  physical  signs  of  infarction  tjf  the  lung  are 
ajsentially  those  of  pulmonary  consulidatioii,  and  the  diagnosis  of 
infarction  is  made  with  difficulty.  When  signs  of  consolidation 
are  elicited  in  a  patient  KufTcring  with  valvulnr  heart  disease, 
from  which  pulmonary  eniholisni  might  arise,  iufaretinn  nf  (he 
lung  becomes  a  possihility;  and,  when  the  physical  signs  of  eini- 
jsoiidation  are  atlendetl  hy  iiemojflysis,  pulnioiiary  ird'arelion  may 
be  assumed  to  be  present.  As  the  area  of  infarelion  is  frer(ueidly 
situated  in  the  lower  lobe  of  ihe  right  lung  i>oslet"i«>rly,  the 
physical  signs  of  consolidafitni  stjinikite  closely  thasr  of  Inhar 
pneumonia. 

An  infarct  of  imtderale  si/e  oei'npying  a  eriilral  portion  of  tlir 
lung  produees  no  physical  signs  liy  whirh  a  diatrnusis  nf  infiire- 
tion  may  be  made.  A  limited,  suiierfieial  infarct,  oji  the  (-(m- 
trary,  is  apt  to  pnnluei'  a  hn-al  frirtioii  nib.  wliicli  is  npl  to  he 
mistaken  for  a  sini[ile  [ileurisy.  Sepilc  iiifiird  inn.  if  ixleiisivc, 
is  attended  by  sisrns  of  septic  intoxication,  with  tlic  sn|n'r\en(i"»n 
of  signs  of  pulmonary  ahseess  or  Jif  pulmonary  gangrene. 


CHAPTER  X 
"DISEASES  OF  THE  LUNGS 

LOBAR  PNEUMONIA  (CROUPOUS,  OR  FIBRINOUS 
PNEUMONIA) 

Clinical  Pathology. — Lobar,  t'l-mipoiis,  or  fibrinous  pneumonia 
is  an  inflaminatioii  of  (be  hiii^',  whieli  is  citlomU'Ll  by  a  variable 
de(]jree  of  constitutional   n-action  ami  toxemia. 

The  causative  niieroorganism  of  lobar  pneumonia  is  t!ie  pueu- 
moeoeeas  or  Diplocoeeus  pueuinouia',  first  tiiseoven^d  in  the 
sputum  of  pnpuuTonia  patients  Ijv  Stcrnbcrir  ami  Pasteur  in  1S80, 
and  rei'Ofjnizeil  as  the  euuse  of  tlie  disease  by  Fraenkel  in  1884. 
The  orgrauisni  may  be  fi>u]id  in  pure  i-ulture  in  tbe  sjuitum  of 
piirumoniti  patients  or  assorinted  with  t!n^  strei>toeoeeus.  stnpbyl- 
oeoecus,  or  Frictlhinder's  baeillus,  Lobai'  pni'Uiudnia  is  very 
prevalent  at  tbi'  extreuu's  of  life,  affertin^  fspet'ially  youuir  in- 
fants and  elderly  persons;  hut  no  air<'  is  rxemitt  frnm  the  disease. 
The   majority  of  ras«'s  develop  during   the   late   winter  and   the 
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the  portion  of  the  lung  whieh  is  the  site  nf  the  disease  is  solid, 
firm,  and  devoid  of  air.  T\w  hiti^'  is  slightly  enlarged,  and  fre- 
quently the  surface  presents  indentations  eorresponding  to  the 
ribs  with  which  it  is  in  eontaet.  Upon  stM-tion,  the  surface  of 
section  is  drj'r  reddish  or  brown  in  color,  and  very  friable.  Upon 
scraping  the  cut  surface  with  the  knife,  small  fibrinous  plugs  are 
apt  to  come  away  from  the  cut  surface  of  the  !un^.  The  lung 
is  not  crepitant  in  the  area  of  the  disease;  and  a  section  of  the 
lung  will  sink  when  placed  in  water,  Mierost-opiculiy  the  alveoli 
are  filled  with  a  dense,  fibrinous  exudale.  which  contain  erythro- 
cytes, leucocytes,  bact<'ria,  aiu!  des<juiiinutr(l  r[iithelial  cells,  em- 
bedded and  entan^leil  in  a  matrix  of  fibrin,  the  erythrocytes 
predominating  during  this  stage  of  the  disease. 

In  the  stage  of  gray  hepatization  the  puliin>iiary  tissue  loses 
ils  re<Idish  e4)lor  upon  section,  the  siirfaee  f>f  scctinn  presenting 
a  gray  or  grayish-white  appearance.  Section  sbnws  a  moister 
surface  than  in  the  prcccdinjj:  stage,  and  but  few  fibrinous  plugs 
come  away  upon  scraping  tlie  surface  with  the  knife.  ^Miero- 
scopically,  polymorphoniielcar  leucocytes  jircdoininatc  the  picture, 
though  a  variable  number  of  erythrocytes,  as  well  as  des<|ViaTnatcd 
epithelial  cells  anil  l)a<*t<'ria  arc  present  in  the  filu-iiums  mass. 
However,  notwithstanding  the  padial  (-jcarini;  nf  the  alvenli, 
the  lung  is  still  noncrepitant.  and  a  scctiim  of  llic  diseased  area 
will  sink  when  placed  in  water. 

During  the  stage  of  resolntiiui.  if  it  oeciirs.  the  llind  is  drained 
from  the  lung  by  the  lymphatics ;  llie  debris  is  rcniuved  by  phago- 
cytes, and  is  al.so  expectorated  with  the  spuluni;  and  the  lung 
gradually  resumes  it.s  jiornial  structure.  The  area  of  disease  once 
more  becomes  crepitant,  and  a  seefinn  ibiats  when  placed  in 
water. 

The  expectoration  during  (he  active  stage  nf  lob;ir  pnentnnnia 
is  thick  and  viscid,  and  of  a  bi'i»\vnisli  colur.  the  so-caUed  "prune 
juice  sputum."  Frcijuenlly  tlie  \isco.siiy  is  so  great  that  the 
sputum  will  not  se[tarati'  UtHw  Its  container  when  the  latter  is 
inverted, 

Durinj;  the  inflaniiaation  of  the  lung  in  loliar  pneumonia  ilie 
pleura  is  practically  always  invohed  o\'er  the  area  of  e<pusnlida- 
tion,  becoming  coated  with  a  variable  (|nantlty  (>f  filirinous  exu- 
date, and  not  infre(|uciuly  imurinir  <oit  a  nrnderate  amount  of 
serous  fluid  into  the  pleura!  cavity.  However,  in  central  pneu- 
monia, in  which  the  eonsoiidatiitn  t^  de('|tly  situated  near  the  root 
of  the   lung,   the    pleura    escapes.      It    is.    boweviu'.   i|uestinnable 
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whether  lobar  pneumonia  ever  remains  central,  or  whether  cvei*y 
lobar  pneumonia  which  ims  its  point  of  inception  near  the  root 
of  the  lung  eventually  does  not  progress  and  involve  the  periph- 
ery of  the  lung. 

Lobar  pneumonia,  as  the  name  implies,  usuallj*  involves  the 
major  portion  of  a  lobe  or  an  entire  lobe  of  the  lung.  The  disease 
is  in  the  majoritj'  of  instances  unilateral.  In  relative  frequency 
the  different  portions  of  the  lungs  are  involved  in  the  following 
order:  lower  right  lobe,  lower  left  lobe,  upper  right  lobe,  an  en- 
tire lung,  or  rarely  both  lungs, 

Aeeording  to  the  distrit>uti(m  of  the  disease  several  t'linieal 
types  of  lobar  pneumonia  are  recognized: 

Apical  pncttJiionia  affects  only  the  apex  of  the  lung. 

Jligratonj  pnntinoHtii  siR'cessively  involves  lobe  after  lobe  of  the 
lung  in  regular  prtigrt^ssitin. 

Double  pnettnwnia  involvt's  both  hnig.s  simultaneously. 

Massive  pneumonia  is  a  fortn  of  Hie  disease  in  whieh,  in  addition 
to  the  alveoli,  the  brdUffiia!  tubfs  of  an  etitire  lobe  or  lung  are 
plugged  with  fibrinous  exudate. 

Ctnfral  pnfmnonia  is  a  f(*rm  in  whifh  the  disease  is  situated 
deeply  at  the  root  of  the  hirig,  and  does  not  at  once  involve  the 
peripheral   portions. 

While  lobar  pneunmnia.  under  favorable  elreumstanees,  termi- 
nates in  resolution  with  removal  of  the  debris  of  the  consolidation, 
the  diseas#»  may  terminate  by  sclerosis,  resulting  in  chronic  inter- 
^'\XVi\  pneumonia,  whib*  in  other  instances  the  morbid  process  goes 
«>o  X'}  the  f'-rmation  of  pidmonary  abscess  or  gangrene. 

Phyiical  Signs— /«.«prcf«"o«,— The  decubitus  of  the  patient  is 
pfieri  fcut;g«>«iiive  in  lobar  pneumonia.  He  may  be  found  lying  upon 
ihe  di**«s»^i  ^Jde  or  may  br  found  sitting  up  in  bt\l  with  the  spine 
etirred  toward  the  side  of  the  disease.  Herpes  labialis  is  a  very 
^tmsi^pa  finding  in  bdwir  pneumonia :  an«1  a  nni  spot  or  flush  upon 
li>e  eb**rk  of  the  side  of  the  discasf  is  not  an  lnfn>|ucnt  sign  of  the 
diww<».  The  respirations  are  short,  auil  arc  fnspuMitly  aecom- 
(<«iii>d  hy  «o  *'Xpiratory  grunt. 

In  a  cav  of  nniUtend  pnetmuuua,  and  the  tliseasi*  in  the  vast 
t^AJfirrXy  of  -a.**-*  U  unilateral,  inspection  tvvcaU  ivstriction  of  the 
•«nif«KPiB  t^i  th«*»  ihiirais  \\\m>\\  the  Mdc  of  the  dis»\n.»Be,  with  exag- 
f*T*f^  *^Xf^r»^n  of  x\\^  <^niud  Mdc  The  diseaM^l  side  d^x's  not 
•^i/*tj\  Vj  it"  wtrmAi  pbvsioWic  c{ipaiM(\  for  two  iva^^uis:  the  air 
•pit^r^  trt  xt"  luisjf  9«  ai-sually  dcfriM'i^sl  by  \SMUQtt|\dat'uv«:  and.  more- 
v%«y.  ^t*  ^Af^ri^y  y««»ii»|»anyinij  the  pneumonic  prxsvsi  causes  the 


DlSEASliS   Kit'   THE   LUNOS  235 


piifieiit  to  inJiibit  the  rospiratury  innvements  hs  imii'h  as  possible. 
The  soiiml  lung,  on  tlic  cufitrary,  oxparuls  viL-ariously  in  i\u'.  effort 
to  compensate  as  far  as  may  bp  for  the  deficiency  of  expansion  of 
the  diseased  lung.  Litton 's  diaphragmatic  shadow  is  aholislu'd 
upon  the  affected  side  of  the  thorax. 

In  easps  in  which  the  left  hnijr  is  iiivolvctl  ;iirt)'riorly,  llie  cardiac 
iiijpulse  is  frequently  unduly  prominciil  ami  exteusi%-e,  as  the  por- 
tion of  this  lunjr  whicli  overlaps  the  lieart  is  t'ldarged  and  more  or 
less  firm  and  is  pushed  forward  before  tlie  heart  witli  each  impact 
of  that  organ  during  ventricular  systole. 

f'alpation. — Upon  palpation  of  thi-  thorax  over  the  area  of  con- 
soMdation  in  the  stajre  of  red  hr)tatiii«tioii  voral  fr<'niiUis  is  mark- 
edly exaggerated.  This  increase  uf  fremitus  over  tin'  base  poste- 
I'inrly.  where  it  is  usually  eK<'r)ijnt<M-ed  in  lobar  piicninonia,  is  very 
striking  since  under  normal  eonditions  of  the  lung,  the  freinitus  is 
very  faint  in  this  region.  The  t'rennlus  presents  little  alteration 
(lin-in!r  the  period  of  engorgement;  it  reaelies  its  maximum  in- 
tensity during  the  .stagi*  of  red  hrpatization ;  and  it  gradually 
resumes  the  nornml  intensity  with  the  supervention  of  resolution, 

There  arc  two  conditions  under  whi<'b  vneal  fn^iiitus  is  entirely 
abolished  over  an  area  of  consolidation  in  lobar  pnenmonia.  If  the 
main  bronehus  blading  into  this  arra  brrnmes  iilngged  with  fibrin- 
ous exndate,  as  is  frequently  the  ease  in  ntassiv*'  pneumonia,  the 
vocal  vibrations  are  not  appreeiable  to  tin'  palpating  hand.  Again, 
if  there  be  extensive  involvt^nnMit  nf  tlir  [thiira  witli  considerable 
effusion,  the  fluid  effectually  iiiaNks  tin-  otherwise  jialpabli-  vibra 
tions  during  idmnation. 

During  the  stage  of  engorL'cneJil  and  tin'  >arly  ila>s  nf  Ihe  >,tag"' 
of  red  hepatization  the  ptdsc  is  full  and  bnunlnig.  tic-  ln'art  ai'ling 
powerfully  as  a  residt  of  the  raisctl  bloiul  pr-rssu?*'  in  tlic  piilmouary 
circuit.  In  the  later  sta^r^s  nf  tlii"  ilisi-asr,  in  aslln'tiii*  stibji^*ts,  and 
when  the  ennstitntional  ln\cmi;i  ,it'  ili.-  diNin^.'  is  excessive,  the 
heart  is  prone  to  utidcfjo  tnore  or  less  si^rri'  iiarcin-liyniatous  nivd- 
earditis,  the  pulse  tiicn  bccnminL'  rapid,   iiuuiiriir.  ami   fefbli-. 

Percussion. — Tl^u^^nu'^  the  pciiiMl  of  rni.'i>i'L'<'iin'rit.  tlurniL'  lh<'  lirst 
twenty-four  hours  nf  tlie  di-scase,  |M'r<'Ussiitn  yields  frequently 
hyperresoiuinee  of  tin-  Skudaic  type.  Percussion  during  the  stage 
of  red  hepatization  icAcaU  ilnlliiess  nr  flatness  over  1lie  consolidated 

lobe,  while  percussion  inunediately  idmve  fh >nsolidiiti(Hi,  on  the 

contrary,  yields  Skodaie  rcs<nianc<',  due  in  i-claxation  of  the  tissues 
which  are  compressed  by  Ibc  cKiisMliflatiim. 

In  a  ease  nf  e<'nt  rat  pfieiiuionia.  peren'^siMU  ri-veMls  only  vesicular 
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ivsonaiice ;  or,  at  most,  only  slight  impairment  of  resoiiatiee,  be- 
cause the  huig  immt'diately  beiioath  the  ehest  wall  is  not  consoli- 
tlateil.  It  In  here  that  deep  percussion  oeca<sionalh-  reveals  the 
presence  of  the  deep  cnnsolidation.  Dnrsng  the  latter  portion  of 
the  .staKe  of  jjray  liepatization  and  duriny;  the  stage  of  resolution, 
the  lung  exhibits  a  gradual  return  to  the  uormal  vesicular  reso- 
tuuiee  over  tlie  area  of  disease. 

A Kscultttt ion.— Ihnih}*  the  period  of  engorgement  the  breath 
sounds  arc  {puet  and  partially  suppressed,  while  at  the  completion 
of  full  inspiration  there  occurs  a  very  valuable  physical  sign; 
nanu'ly,  a  tine  crepitant  rale,  the  ere|>itus  indux.  This  rale  is 
piodiieed  by  the  sepuraliou  of  the  walls  of  the  iiifundibula,  which 
have  iK'conie  adherent  by  tenacious  secretion,  and  it  presents  to  the 
cur  of  the  I'xaminer  a  sliower  of  fine  eraekliug  sounds. 

When  the  con.solidaticm  is  fully  established,  in  the  stage  of  n'd 
hepatizalion.  the  crepitus  indux  is  replaced  by  distinct  bronchial 
or  tubular  hreulhiug.  During  the  latter  portion  of  the  stage  of 
gray  liepati/ation  and  during  tlu'  peiitul  of  resolution,  when  the 
eousolidntion  lu'eonies  rnneerattHl  and  partially  dissolved,  the  bron- 
chial hri'ath  sounds  arc  replariHl  hy  broncliovesieular  breathing  and 
subercpitnnl   rales,  ctuist  ilul  ing  the  crepitus  redux  of  this  disease. 

The  inilmnnic  second  soniul  is  aceeutnati'd  as  a  result  of  tlie  in- 
crcaMHl  load  wbii'b  is  1 1n-own  upon  the  right  heart  as  the  result  of 
llie  obstacle  whie)»  is  ttlTered  to  the  imssage  of  the  Wood  through  the 
pnhnonary  circuhilioii.  hi  prohmgcd  cas<\s  i>f  lobar  pneumonia 
there  is  freii|uentl.\  a  redupUeatiou  of  the  second  sound  of  the  heart 
due  to  asynclu'MU*uis  cloMu-e  ol"  the  aortic  and  pulniouie  valves, 
enusetl  hy  lite  nncipud  icuMon  in  the  general  and  the  pulmonary 
eiivulations, 

Biikgnasis,  In  si  case  of  rr.'iid^  b>l»ar  pneumonia  in  an  adult, 
with  abrupt  onset  ^\ilh  pain  ni  the  side,  initial  chill,  and 
rapidly  nsniu  fe\er.  eo\»pled  wnh  the  development  of  rusty 
letiaeiou'i  NjMJium.  the  diagnosis  of  lobar  puettnn>nia  is  not  diffi- 
ouh  r»ul  in  >»>unk{  ehdd»e»\.  \\\  the  awed,  in  alcoholic  subjects, 
»nd  in  1ern»inal  or  seeondary  pneiuuonias  which  <»rt»  engrafted 
upon  other  conddions  as  careuuuna.  u^^hrit^s^  or  diabetes,  the 
diagtiosiv  i>  ^^(\^'\\  «vj«ehed  \\\\\\  coUMderaMe  diftieulty. 

In  A  ej»*e  of  fr^^uk  ut»eotnpliea!ed  loK^r  pnoumoniji  the  physical 
Mtfux  aiv  deluote  and  distinct  in  e,  lesveuisl  or  detioieut  e\i>ansion 
of  fhe  dtM><»s»>»l  Mde  of  the  thv^av,  e\a»:»^  rnium  of  v»v,il  fremitus, 
dulbu^  or  Otttnev>  op«>M  petN'uvMon,  *n*l  1*i\MU*hi*l  brv^Athing.  with 
lhi^  cn^pitHnt   vtile  xm»  ,'*UMMdtrt^on      Hut    »t   shoidd   Iv  K-^nM*  in 
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mind  that  in  massive  pnouiiumia  vncnl  fremitus  is  npt  to  be 
diminished  or  abaliKhed  over  tlif^  disoased  area  (iwinjj  to  plugging 
of  the  principal  brontdius  sypi>lytiig  the  |)Hrl.  Moreover,  in 
ordinary  piieiimrmia,  in  the  routine  ease,  the  dullness  is  preceded 
and  followed  by  a  vesieolotjTiipaiiitic  note,  oeeurring  ()rior  to  and 
following  complete  hepatization  of  the  pulninnary  tissues  in  ttie 
area  of  the  disease.  So  atstt  the  bronchial  breath  sounds  are  ab- 
sent or  atypical  in  the  presence  of  iue(nnple(e  hrpatizatinu  of  the 
lim^,  in  partial  jihiggin^  of  a  }jr()in*}njs,  and  in  the  [iri'sence  of  a 
complicating  pleurisy  with  cfTusioii.  Additional  data  for  diag- 
nosis are  the  farts  that  the  fever  comniniily  tertniiiates  hy  crisis 
at  the  seventh  or  ninth  day;  that  the  (Hiset  is  very  at)ni[)t;  that 
the  pulse-respiration  ratio  is  markedly  alt(»rrd :  tluit  herpes 
labialis  is  particularly  fretiuent  in  this  disease;  and  that  there  is 
commonly  a  hectic  tlush  upon  the  iduH'k  iipfui  the  side  of  the 
disease. 

The  localization  of  the  disease  in  ih*-  long  is  pmnc  to  inflnence 
the  physical  signs  and  to  oeeasifui  difticiilties  in  diagnosis.  In 
massive  pneumonia  the  ordinary  physiVal  signs  ar<'  apt  lu  lie 
lacking  over  a  large  area  of  the  hnij;.  giving  jdiysii-al  signs  simu- 
lating pleurisy  with  effusion.  In  this  class  nf  cases  it  is  occasion- 
ally  possil>le  to  dislodge  the  i>higging  exudate  liy  enughing. 

Central  pneumonia  fails  to  give  the  typical  signs  (if  friink  lobar 
pneumonia.  Here  the  lesion,  starting  dccjily  Mitliiii  tin-  lung. 
overlaid  as  it  is  by  norjiial  puhiKMiary  tl>sues,  yields  a  lirnncho- 
vesicular  respiratory  niurniin-  an<l  nnly  nHMlr-rate  inipairnicnt  of 
pulmonary  resonance,  it*  indi-ed  iIuti'  is  any.  herp  iinnussion  in 
these  cases  may  serve  to  elicit  dullness.  How  ever,  as  ii  rule,  these 
cases  can  only  l>e  .said  to  be  cential  in  llnir  iiicipiciicy,  as  they 
usually  eventuate  in  a  peripheral  lobar  jriiniiannia  invoU  iiiu'  one 
or  more  lobes  of  the  lung. 

Lobar  pneumonia  is  nol  infrcipienl  ly  a  souree  nf  pain  in  Ihc 
right  lower  porttun  of  tin*  ;ili(|nnu  ti.  ilnis  sinmlatitig  aeuie  ap- 
pendicitis. In  other  instances  tin-  disease  is  attended  liy  con- 
stipation, abdominal  pain  anti  ineteorisni,  siuuilaling  intestiiud 
ohstruclion.  In  drunkards  the  ccrehral  syniptotns  of  pneumonia 
predominate;  while  in  children  cerebral  syui]>lonis  ;tre  proniiuent 
and  the  rusty  sputum  is  frc<pieutly  absent  throughout  I  lie  course 
of  the  disease. 

Differential  Diagnosis.  Lohar  pneumonia  must  he  difTerenti- 
ated   from   aeut<'    iineununiic    [ihthisis,   brouehopneunnniia,    pulmo- 


238  niYSICAL  DlAONCKSltS 

nary  infiiri'lioii,  pnliiKniary  eilnua,  pnlinonary  cnntrcstion  frnm 
eardiaL'  defects,  and  from  ])leurisy  with  elTnsion. 

Acute  Pneumonic  Phthisis. — In  the  early  stages  of  the  disease  it  is 
often  impos.'iiiWe  to  differentiate  between  this  disease  and  lobar  pneu- 
monia. This  form  of  pulmonary  tuberculosis  begjins  abruptly  with 
chill,  pain  in  tiie  side,  and  cough  whieh  is  attended  by  sputum 
which  is  at  first  iiiueoid,  and  later  rusty.  The  physical  signs  are 
those  of  consolidation  of  one  or  more  lobes,  or  possibly  of  an  entire 
lung.  The  chill  is  followed  by  a  rapid  rise  of  fever,  and  the  pic- 
ture is  for  a  time  that  of  frank  lobar  pneumonia.  But  at  the 
seventh  or  ninth  day  no  eri.sis  occurs;  on  the  contrary,  the  fever 
persists,  and  is  attended  by  iiii^ht  sweats,  while  elastic  fibers  and 
tubercle  bacilli  appear  in  the  sputum.  Evidences  of  softening  soon 
become  manifest,  witli  inoisit  or  gurglini;  rales  and  signs  of  cavita- 
tion. 

Bronchopufumuiiia. — Bronehoptieunionia  is  usually  gradual  in 
unset  and  is  usually  seeoiulary  1o  olher  infectious  fevere,  as  measles, 
influenza,  scarlatina,  or  typhoid  fever;  or  it  oeeurs  as  tiie  result 
of  the  aspiration  of  material  from  disease  of  the  upper  respiratory 
passages,  or  from  the  <b'«'OMipositi(in  of  llir  I'niiti^nts  of  bronehiec- 
tatic  dilatations. 

The  distribution  of  the  disease  is  of  assistauL*e  in  tliffcrentiation, 
bronehopuoumonia  being  bilateral,  whereas  lobar  pneumonia,  as  a 
rule,  aflfei'ts  t»no  lobe  or  one  lung,  ^bu'eovcr.  the  age  at  which  the 
two  diseases  are  most  prevalent  ditTcrs.  Hrooeliopneumonia  is 
most  frcijuently  eueonntered  in  youjig  subjcetvS.  under  three  years 
of  age  fretpiejitly.  whereas  h»bar  pneumonia  is  more  common  after 
liie  thinl  \ear  an*l  in  elderly  subjects, 

Th«*  pbysioal  signs  of  bronehopneumonia  are  tlitfnse.  the  patches 
of  eonsiilidrtlion  b«'ing  seaiterrd  widely  ov««r  both  lungs,  so  that 
Ibe  pereiisisiou  note  i-^  ue\er  fr.nikly  dull  or  tlat.  but  there  is  bi- 
Uteral  impairment  of  pulmonary  resonanee  of  moderate  degree. 
Simibirl.A .  broiMliopiKnueouM  i*  n»»l  attendi^l  by  frank  bronchial 
breallnng,  bnl  b>  bronebo\eNi,Mibir  breath  sounds.  Crisis  does 
iiol  iHVMU-  \\\  lu'imehopneiinu^nin,  the  fi'V«'r  resolving  by  Ivsis. 

Pultitnuny^f  Inlni'fi'ii  hH.ireiioo  of  ihi<  jun-;  is  abrupt  in  on- 
wcT.  wilb  ilxHpni';!  Mild  eoopli  Hod  tin*  ••vpe.Movahon  is  not  vij^cid, 
but  i*  fbltd  and  of«eu  lo>t;rd  vnll.  bliio.(  oi  llie  di»Je,')se  is  attcudt^d 
by  frnuV  lieiu-M»t^''<-«  '•"  ""'"pl''  ntftnvhoo  t|„,  r,.i»v»1o  Tnovement 
does  not  e.|iial  lli«t  of  lolwu  poeutoiou/i  biil  m  >,pti,'  infarction  a 
l.vN.l  i^nennoona  fve.pientl^  de\vhi|>»  al  Ih.  m|,.  of  |lu>  infarct,  and 
nv<nlls  iti  polmolln^^   fd»».,',s^  nub  tl%  h».  1i.   t.«»p.»in1ure  .uid  colliq. 
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uative  sweats.  Then*  air  nftfii  sisrns  of  an  associated  valvular 
heart  lesion,  as  the  elis^ase  ttfteij  ot'i-iii-M  in  persons  with  eiirooic 
endocarditis. 

Unless  they  are  very  extensive,  pulmonary  infarets  produce 
very  few  definite  physical  signs,  though  extensive  iiifaretion  of 
the  lower  lohe  of  the  lung  prodiiees  hronchovesienlar  or  bronehial 
breathing  when  properly  situated  willi  reference  t((  ii  large 
bronchus. 

Pulmonary  edema  develops  commonly  in  patiems  with  valvular 
heart  lesions  or  nephritis,  producing  extreme  dyspnea  or  orthopnea, 
with  numieroua  moist  or  lHil>l)liiig  nilcs  over  the  bases  posteriorly. 
The  respiratory  sounds  are  diminished  in  intensity  rather  than 
purely  bronchial.  The  sputum  is  abundant  and  characteristic; 
and  the  disease  in  its  manifestations  is  hilalcral,  affecting  the 
bases  of  both  lungs,  and  it  is  not  attended  by  fever. 

Pulmonary  Con{/€siion.^—Thf  variety  of  pvilmonary  congestion 
which  most  closely  simulat^'s  lobar  pneinnnnia  is  the  acute  aetive 
congestion  which  is  di'serihed  by  the  French  authors  as  Woilk'z's 
di.sea.se,  a  form  of  active  con«:esti{)n  of  sudd<Mi  onset,  which  really 
constitutes  a  larval  type  of  pjuMnuonia.  Hypostatic  congestion  is 
bilateral  in  its  manifestations,  witli  moist  riiles  at  the  bases  of  tlie 
lungs;  but  there  is  no  fever,  and  the  sputum  is  not  viscid  or  rusty. 

Serofibrinous  pleuristj  with  effusion  may  be  confused  with  loliar 
pneumonia;  hut  there  are  sutficieiit  diagnostic  points  to  ditt'ereuti- 
ate  the  two  disea.ses  with  comparative  ease. 

In  pleurisy  with  effusion  the  tmsvx  is  ^'raduiil,  with  chilly  sensa- 
tions rather  than  abrupt  with  a  distiriel  chill  as  in  tlic  case  nf  Inliar 
pneumonia.  Pleurisy  in  the  eiirly  staire  is  ainmst  always  aeenni- 
panied  by  a  pleural  friction  s<juij<].  wliieh  disat)iM'ars  as  tlie  elVusion 
accumulates  in  the  jdeiira!  cavity.  Pli-nritic  fi-ver  resolv(>s  by  lysis. 
while  the  fever  of  lobar  finenmiinia  terniinatcs  by  crisis.  In  jtleurisy 
with  effusion  there  is  often  a  tuberculous  lii.story  nblainable  in  eon- 
nection  with  the  pleurisy.  In  [ib-nrisy  with  elFusioii  vocal  freuiitus 
is  abolished,  instojid  of  cxaprszcral'-d  !is  is  tlie  r-ase  in  lobar  pneumo- 
nia.  There  is  flatness  upon  perensslfin.  wliereas  in  pnenroonia  the 
note  is  dull  or  flat,  but  is  preccib'd  and  followed  by  ;i  liv(ierresi>nunt 
note  during  the  stages  of  ineomplele  licjiati/atiim.  histi-ad  of  the 
crepitant  and  subere]iifinil  rales  of  pmiimnnia.  in  idrnrisy  Avitli 
effusion  there  is  total  abolition  of  r«'spirat(jT'y  sounds  as  a  rule  over 
the  effusion.  Aspiration  of  tlu'  thorax  reveals  Huid  in  the  ease  of 
pleurisy  with  effusion. 

Herpes  labialis  is  rare  in   pleurisy,  and   very  eominoii    in   lobar 
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piieumoiiia.  E«!:opliony  may  be  eluMtefl  below  t\w  st'sipular  turtle 
wilh  fair  eonstancy  in  pleurisy  with  I'ft'usioii ;  and  the  cardiac  apex 
beat  is  displaced  to  the  side  opposite  to  the  effvision.  The  inter- 
costal spaees  are  ninn*  apt  to  hn  obliterated  or  to  bnlp;e  in  pleurisy 
with  effusion  than  in  pneumonia.  Visceral  disphuiemcnt  is  always 
more  pronounced  in  pleurisy  than  is  the  case  with  lobar  pneumonia. 

BRONCHOPNEUMONIA  (LOBULAR  OR  CATARRHAL 
PNEUMONIA) 

Cliiucal  Pathology. — BrniK-hupuournoiiia,  catarrhal,  or  lobular 
pneum(jnia  is  an  acute  intlaiiimatiou  of  the  terminal  bronebioles, 
spreading  secondarily  to  the  adjacent  alveoli,  which  become  filled 
with  inflammatory  exudate  from  the  terminal  bronchioles. 

Bronchopneniiionia  is  almost  invariably  a  secondary  disease, 
following  many  of  the  infectious  fevers,  as  pertussis,  measles,  in- 
fluenza, diphtheria,  searlatina,  variohi,  or  typhoid  fever,  diseases 
which  during  their  course  have  been  associated  with  a  greater 
or  less  degree  of  acute  bronchitis.  In  tliese  iustam-es  the  develop- 
ment of  bronehopneuniunia  merely  represents  a  downward  ex- 
tension of  the  aeute  brouebitis  to  the  finer  bronchioles,  where  it 
constitutes  a  capillary  bronchitis. 

Bronchopiieuninnia  also  follows  the  aspiration  into  the  bronchi 
of  particles  of  food,  or  of  secretions,  or  ol"  blood  from  the  upper 
resjriratory  passages  (aspiration  or  de»rliitition  pneumonia).  In 
apoplexy,  and  during  coinatous  slates  fnnu  other  eauses.  particles 
are  prone  lo  be  aspirated  into  the  bronrbi  and  to  set  up  a  broncho- 
pneumonia. Aspiration  pneumonia  ocinntniv'  in  the  newly  born 
is  due  to  the  aspiration  (d'  seeretions  t'l-oai  th<'  Iviriti  eanal  during 
labor. 

ISronohopneumonia  is  ver\  enimuon  in  iot";meA,  attarkiii«r  many 
children  under  one  year  of  rtLTe.  In  this  class  of  jialients  the  pres- 
ence of  riekets  ttr  scverr  iliarrhea  predisposes  to  the  ilevelopitient  of 
the  disease. 

A  primary  bronchopneumonia  oi'i'usionaliy  develops  in  adults 
and  children  who  are  below  par,  in  which  the  onset  of  tIo-  tliseasc 
is  abrupt,  simulaliu;;  iu  this  nspeet   lobar  pneumonia. 

The  organisms  wlueh  are  most  Iretpjenllv  respiuisil»le  for  bron- 
chopneumonia are  FrievlbindiM-'s  baeillns  and  ll\e  ptteiunoeoeeus  of 
Fraenkel.  These  orvranisms  ina\  «veur  alone  wr  in  asNtniuiion  with 
the  streptoeiveus.  inthien/.a  bacillus,  eolon  baeillns,  iir  stapUyloooe- 
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In  bronphnpn*»umoina  th^  lung  presents  upon  its  surface  scat- 
tered patches  of  consolidation,  which  are  separated  by  areas  of 
compensatory  emphysema.  The  consolidated  patches  are  red  or 
grayish,  and  slightly  elevated  above  the  surroumling  stirfaee  of  the 
lung.  The  disease  is  bilateral,  affecting  both  lungs,  which  remain 
crepitant  despite  the  multiple  areas  nf  consolidation,  and  ttie  lung 
will  tloat  when  it  is  placed  in  water. 

When  the  lung  is  sectioned,  the  pneumonic  patches  of  consolida- 
tion are  observed  to  be  situated  in  and  rniifined  1o  the  peripheral 
portion.s  of  the  lung,  just  subjacent  to  the  pleura. 


Fig.   106. — Coni.iljrJalif.n  "i  l.niiii  It.ii.niMin.nia.     ( Frr.m   Dclaficl.l  and    I'rtwMcn.) 

The  terminal  broneliinles  are  filled  with  mueopunilent  exudate; 
while  the  peribronrliial  tissues  are  ei>iis<>lidat<'d  in  the  iiiinH'diate 
vicinity  of  the  bronchus,  and  fxliibit  spliMri/atinn  for  sdui*^  distiitu-e 
beyond  the  area  of  eojisolidatioii.  .MicittMniiically  (lu-  bronehiid 
walls  present  swelling  and  des^iiiaiTiiil  ion  nf  the  lining  eell^,  while 
the  bronchial  lumen  is  filled  with  miicopiinih'ut  exudate,  e<iui|>osed 
mainly  of  de.sfiuaniated  hntnehinlur  rr\\s  iunl  wilii  vrry  )Vw  erytlirn- 
cjles  and  Icueneytes.  The  lirnmdiiid  utdls  and  iiiti'ralveolar  sejita 
in  the  consolidated  area.s  slum'  intiltratiou  with  leueorytes. 

The  dislribiilion  of  the  discuse  varies.  As  the  namr  ini]ilies,  the 
disease  has  a  tendency  to  invtilve  lobules  rallitr  than  lobes  of  the 
lung.  As  a  nde,  this  iirineipli-  holds  true  in  tlie  distribution  of  the 
lesions,  which  usually  assume  one  of  two  types.     Thus,  in  the  dis- 
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semlnated  form  of  lironi-liopiicuuionui  lolnilos  arc  consolidated 
throughout  tlie  two  IitJi^,  ttir  an'as  of  consolidation  being  sepa- 
rated by  areas  of  crepitant  luag.  In  the  pseudolobar  form,  how- 
ever, a  number  of  lobules  in  one  lobe  are  eonsolidated,  perhaps 
affecting  the  greater  portion  of  a  lobe  of  the  lung. 

Bronchopneumonia  may  terminate  in  resolution,  in  abscess,  in 
fibrosis,  or  in  gangrene.  In  the  cases  whiek  terminate  by  resolu- 
tion the  cellular  exudate  in  the  bronchioles  and  alveoli  becomes 
liquefied,  largely  as  a  result  of  fatty  degeneration,  and  is  borne 
away  by  the  lymphatics  or  is  expectorated. 

The  pleura  is  frequently  involved  in  bronchopneumonia,  but  not 
to  tfie  same  degree  as  in  lobar  pneumonia;  but  when  pleurisy 
develops  with  bronchopneumonia  it  is  very  apt  to  be  of  the  purulent 
type. 

The  expectoration  in  bronchopneumonia  is  tenacious  and  glairy, 
containing  no  characteristic  elements. 

Physical  Signs.- — Inspection. — Bronchopneumonia  is  constantly 
attcudt'd  by  signs  of  obstruction  of  the  terminal  bronchioles,  as 
evinced  by  inspiratory  dyspnea,  with  participation  of  the  acces- 
sory muscles  of  re.spirntiou  and  inspiratory  retraction  of  the  lower 
intercostal  spaces  and  epigastrium.  In  infancy  and  childhood 
there  is  frequently  cyanosis  of  the  mucous  membranes  and  ex- 
tremities, with  suffocative  attacks;  and  in  infancy  the  disease  is 
occasionally  ushered  in  with  convulsions.  In  the  fully  established 
ease  of  bronchopneumonia  the  thoracic  expansion  is  bilaterally  re- 
stricted; and,  moreover,  in  instances  of  extensive  consolidation 
of  the  bases  the  upper  portion  of  the  thorax  exhibits  a  greater  de- 
gree of  expansion  tlnm  dues  tlve  lower  portion.  Atelectasis  of  the 
anterior  border  of  the  left  lung,  which  overlies  the  heart,  results  in 
a  eardiae  impulse  of  increased  extent,  wliereas  compensatory  em- 
pliysema  of  the  left  pulmonary  borders  causes  a  corresponding 
dimhmtion  in  the  area  of  eardiae  pulsation  in  other  cases. 

Palpadon-  Vu\]mt'uyn  reveals  increase  of  vocal  fremitus  when 
there  is  a  pah-h  of  cuiisdliilation  of  sufHci(*ut  size  and  favorably 
situateil  with  nlrrenrr  1o  a  bronchus.  Ibtwever,  the  intervening 
cmphyseniatons  portions  of  the  Inn^'  teiui  to  mask  the  fremitus, 
wliieh  may  hi-  aclually  diminished.  Similarly,  oeelusion  of  a  bron- 
chus by  exudate  uuiy  abolish  the  f remit ns.  In  the  pseudolobar 
form  of  the  disease  there  is  invariably  increase  of  voeal  fremitus, 
whereas  in  the  dissemiurited  form  such  an  increase  is  not  to  be 
expected. 

During'  tlie  e.'irly  stiiLT  of  (iic  disi'iise  th>'  pulse  rate  is  accelerated, 
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with  full  voliimo  ami  normal  rliytluii.  During  the  late  stage  of  the 
disease,  Lq  unfavorablo  east's,  the  rhythm  of  the  pulse  is  disturbed, 
the  pulse  becoming  rapid,  readily  compressible,  and  often  dicrotic. 

Percussion. — In  bronebopncuraonia  during  the  first  twenty-four 
hours  of  the  disease,  percussion  of  the  thorax  elicits  only  normal 
pulmonary  resonance ;  but  in  a  suspected  case  the  bases  posteriorly 
should  be  percussed  daily;  and  in  most  instances  at  the  expiration 
of  forty-eight  hours  one  or  more  areas  of  dullness  will  have  become 
demonstrable  in  these  regions.  However,  the  thorax  of  the  young 
child,  in  whom  the  disease  is  frequently  encountered,  is  normally 
slightly  hyperresonant ;  and,  moreover,  the  areas  of  compensatory 
emphysema,  which  surround  and  separate  the  patches  of  consoli- 
dation, tend  to  mask  any  dullness  which  would  be  produced  by  the 
presence  of  the  consolidated  areas,  and  to  impart  a  vesiculotyni 
panitie  quality  to  the  percussion  note.  In  the  disseminated  form 
of  bronchopneumonia  frank  dullness  is  not  to  be  expected,  as  the 
hyperrestmanee  of  the  assoeiated  compensatory  emitliysema  rffeelu- 
ally  masks  the  duMnpsa  of  the  eonsolidation.  In  llu'  pseiidolobjir 
form,  on  the  contrary.  dulliH'ss  iruiy  iiiuiiys  be  rliriled  by  ean-fiil 
daily  poreus-sion  of  the  bas<>s  postcriurly.  In  d*  iiitmstrating  llir 
dullness  of  snperJiciHl  [.atehi's  of  eonsolidaliou  it  is  essential  to 
employ  very  lij^^ht  siifx'rHrial  iH-reussimi  ;  whih*  in  eliciting  the 
dullness  of  deeply  seated  arras  (d'  snlifJifii-atioii  tm>re  forcible,  deep 
percussion  should  be  t*miiloy<^d. 

Percussion  of  the  anterior  port  ion  of  the  ttiorax  in  the  infra- 
clavicular and  mammary  n'«rions  yields  Skoda ie  resonam'e.  The 
presence  of  bilateral  dnllness  over  the  bases  postei-iorly  with 
Skodaie  resonance  an1eriorl\-  is  very  snir<,'i\sf iv*-  of  the  eonsolidation 
of  bronchopneumonia. 

AuscultQthn.~—Ans.en]\n\\<i\\  r-veals  iii>oii  ei>iis<»entive  r.\amiiia- 
tions  the  downward  extension  of  the  original  Itroneliitis.  In  addi- 
tion to  the  rales  arising  in  tih*  hroitchi;il  tubes  ineidmt  to  (he 
hroneldtis,  the  crepitant  rale  is  autlibl--  upon  the  comph^tion  (tf 
inspiration  over  lli"  bas<s  posteriorly,  indii-ating  the  partieipati<>M 
of  the  alveoli  in  tli*'  iiitiinnmntory  proeess.  At  t inn's  the  rales  are 
obscured  by  plugging  of  the  hroneliioh's  by  iittlammatory  exudate; 
but  coughing  usually  .serves  to  bring  ihein  ;i^'arn  to  Hie  fore. 

As  the  patches  of  eonsolidation  forui,  the  respiratory  sounds 
assume  a  broneliovesinilfir  charai'ti'r ;  but  they  never  beeurne  purely 
bronchial  as  is  the  ease  in  lobar  pncnnionia.  Tlu'  jMihnonic  second 
-ound  is  accentuated  during'  tin'  height  of  the  disease;  ami  iT  the 


244  PHYSICAL  DIAGNOSIS 

right  heart  fails,  edema  of  tlie  hings  supervenes,  with  tlie  eharacter- 
latic  signs  of  that  conditinn. 

In  the  presence  of  considerable  consolidation  of  the  bases,  bron- 
chophony is  occasionally  to  be  elicited  just  above  the  level  of  the 
consolidation.  Over  the  anterior  surface  of  the  thorax,  in  the 
region  of  compensatory  emphysema,  the  expiratory  murmur  is 
slightly  prolonged,  and  is  accompanied  by  piping,  sibilant  rales. 

Diagnosia. — While  the  physical  signs  of  bronchopneumonia  are 
bilateral  in  distribution,  they  arc  seldom  present  to  the  same 
degree  upon  both  sides  of  the  thorax,  one  lung  usually  being  in- 
volved to  a  greater  extent  than  is  the  other.  Whenever  physical 
signs  of  consolidation  are  elicited  over  one  hiiig,  a  careful  search 
for  similar  signs  should  be  made  over  the  opposite  lung. 

Very  frequently  a  diagnosis  of  bronehopneumonia  cannot  be 
made  upon  the  physical  signs  alone,  as  these  are  often  misleading; 
and  as  the  mode  of  onset  of  the  disease  is  not  infrequently  atypi- 
cal. The  physical  tindlngs  slundd  be  considered  in  conjunction 
with  tlie  fever,  cough,  dyspnea,  and  pain  in  the  thorax,  arising 
during  the  course  of  an  acute  infectious  disease,  or  engrafted 
upon  a  previnusly  existing  acute  hronchitis.  I^Ioreover,  occurring 
as  the  disease  does  during  the  course  of,  or  convalescence  from, 
another  acute  disease,  the  clinical  picture  is  often  modified  for  a 
time  at  least  by  the  characters  of  the  primary  affcftioii.  But  a 
history  of  fever,  with  dyspnea,  cough,  and  pain  in  the  chest, 
arising  during  the  eiiurse  of  an  acute  infection  or  engrafted  upon 
a  previous  bronchitis  is  .suggestive  of  a  complicating  broncho- 
pneumonia. 

DLfiferential  Diagnosis. — From  tteutc  hronchitis  the  disease  is 
differentiated  by  the  absence  of  areas  of  hyperresonance  and  im- 
paired rt'soiianee  in  the  former,  and  by  the  finer  quality  of  the 
rales  in  bronchnpneumoiiia.  Moreover,  in  acute  bronchitis  there 
is  little  or  no  fever,  and  the  disease  is  altogether  milder  in  its 
manifestations. 

Frciin  lobar  pncumutiid,  Vtront-hopncumonia  presents  many  points 
of  differentiation.  Bronrliojiiicnniotiia  is  usually  secondary  to 
another  disease  and  is  of  insidious  oiisi't ;  whereas  lobar  pneumonia 
is  usually  a  j>rini;iry  dist^ase.  with  abrupt  onset  and  stormy  course. 
Mon'ovt-r,  l>ronrlH>pni'unionia  is  a  biUitenil  fnilmonary  disease,  pro- 
ducing inultiph'  areas  of  inipMir<'d  rrsonance  over  both  lungs, 
rather  than  a  singh'  area  of  ilullriess  or  Halness  over  one  or  more 
lobes  of  a  lung.  Also,  thr  fVver  td"  broiichnpncumonia  ten 
gradually  by  lysis,  wlitrcas  ihat  of  lobar  pneumonia  te 
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crisis  between  the  seventh  and  the  ninth  days  in  the  majority  oi 
cases.  As  a  rule,  bronchopneumonia  attacks  .siibjrets  of  impairec 
vigor  who  are  below  par  physit!ally,  wliereas  lobar  pueumonii 
frequently  attacks  robust  persons  in  the  prime  ot*  health. 

In  the  rarely  encountered  primary  form  of  brniiehopneumonia 
and  in  those  cases  in  whieh  the  disease  assumes  the  [)scuilolobai 
form,  in  which  the  pneumonic  patches  fuse  and  involve  the  greatei 
portion  of  a  lobe  of  tiic  luu^;,  the  differentiation  from  lobar  pneu 
monia  is  attended  with  considerable  diffieylty.  In  tliis  class  of  case: 
the  physical  signs  are  very  similar  if  not  identical ;  but  in  broncho 
pneumonia  there  is  almost  invariably  apjiareiit,  even  if  to  a  slij^h 
degree,  some  involvement  of  the  opposite  lufij?.  Moreover,  in  loliai 
pneumonia  the  sputum  is  fairly  cbaracteristie,  dtlTcriiii^  murkcdlj 
from  the  viscid,  glairy  exi)('«'toration  nf  bronchopneumonia. 

From  acute  bronckopncitntunic  ithtln'sis,  bront'hopneumonia  can 
not  be  differentiated  in  the  incipient  sta|::e,  luvolvemiMit  of  th( 
apices  by  the  disease  is  suggestive  of  phthisis;  Itul  in  certain  casei 
of  broncbnpncumonie  phthisis  the  apical  involvement  is  not  par 
ticularly  prominent.  However,  in  phthisis  the  temperature  J 
prone  to  remain  more  uritfurnily  high,  and  to  be  interrupted  eari^ 
in  the  course  of  the  disease  by  night  sweats.  There  is  usually  ob 
tainable  a  history  of  intimate  association  with  a  lubereuhius  persoi 
or  evidence  of  a  tuberculous  focus  at  souie  point.  Mori'over,  it 
acute  bronchopneuraonic  ]»htlilsis  enuieiatiim  jimgresses  rapidly 
the  course  of  the  dist^ase  being  ]ii(>gr<'ssively  downward,  unti 
eventually'  tubereh'  baeilli  art*  <leninnstrable  in  the  sputum. 

Bronchopneumonia  in  infaney  is  someliujes  with  ditlieully  (liffer 
entiated  from  meningitis,  as  the  disease  iii  this  elass  of  patients  i 
often  acj?ompanie<l  by  iuark<d  eeri'bral  syu)[>tunis,  as  tb'Hriuni  o 
convulsions*.  Time  and  observation  are  essential  to  a  dirtVretdia 
diagnosis  under  these  r-ii'rnaisljinees. 

CHRONIC  INTERSTITIAL  PNEUMONIA  (PRODUCTIVE 

PNEUMONIA;  CIRRHOSIS  OR  FIBROSIS  OF 

THE  LUNG) 

CUnicai   Pathology. — t'brnnie    interstitial    piMMinmnia.    produr 

live  pneumonia,  cirrhosis  nv  fibrosis  <tf  lh<'  liiutr,  is  a  eliroiije  in 

ive    pulmonary    disease,    (he    ultimate    result    u['   ennliiuiei 

•1  of  various  areas  nf  the  luuir.     The  predominant   featur 

e  is  the  formati<»ii  of  an  excess  of  fibrous  c(uniectiv 
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iMMit',  wliirl.  hy  NubMM|uri.l   vunWm^iuu   .leeivases   the  size  and 

I'lirmii.'  iiitorHtltija  pncumotiin  (M-mn-s  in  three  forms;  iiamelv 

ami  lilt*  tihunntnK^us  fann  of  \\\v  ilisouso.  To  tluse  three  principal 
Bwmpti  IHH.V  ho  MildiHi  tho  ciim«  of  Iwal  or  cin.'mn scribed  pulmonary 
nUvmiH,  wliioh  rennH  h\m\  tin*  inhuhuion  of  irritant  dusts,  or  which 
dtn't^up  ill  Uw  evolution  of  pulmoiuiry  luhereidosis  and  syphilis 
nt  tht^  hiiitf. 

'I'liH  MMW^M'f  «!'  Iwfcur  /«*#*«4  of  the  di8^'H^se  is  almost  invariably  a 


uiii)a:<*rii/  ai'f'miin.  rf»'ii''^nt£  :ik  »itr«»r  liil)»*  ru  j.  irr»rait»r  degraa 
Lltiin  th«'  upfMfr  im*'  d  -iu»  iiiiif,  I-i  *h»'  nu^r  Hi^ratievsit  ^nlaiemt 
mvuiv^'oif-'rit  -ii«  a\iHmni%n  *  Tiiirn  niirf  prtriomuW  'ii  uii?  luu^ 
Miiui  m  r?^f"i|,„^r  M-i»«'.'  'timnir  nrer^nntti  :in»-imnuiju '»c««»mi»». 
4  rwuJt  'ti  ni:««iiou*»»*  •^-w^nrn'm  tfr^r  'M>>nr  >r  4ifr«r  '>n»iieiwpmfu- 
mutiitt.  >te  I ''rT-BiniU  'tJwKir^  ii  vcTfrni'**^  irf^iiH-ToMS  «ui  >u«»tt»u»n- 
.illy  4;ii  ,|  rr'mjr  »r  iinit.ujt'-'l  ">ftit)rr»\siori  if  "hf  itUJi  'v  ••iuttUiC 
|lltf«iml  •flf'iHfin.  til  him  jfrra  .I'  'l»^  I|s.'a3^  'hi*  plenrrt  i«^  Iwt 
%ll«:*»riy  .n^^\-r,^L     TV    iUi-mlv.fi»j»r  ^HOfu    ir*»  irralh    rliivkrwd 
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In  the  ifuular  or  bronchopncnmonic  form  of  the  disease  ihe 
induration  has  its  incept iim  as  a  pm-ihronchial  fibrosis,  involving 
principally  the  lower  lobe,  though  the  upper  lobe  is  not  infre- 
quently involved  as  well.  By  traction  of  the  fibrous  bands  bron- 
ehiectatic  dilatations  of  variable  dimensions  are  produced  during 
the  evolution  of  the  disease. 

Pleuroge nous  interstitial  pnrumonia  develops  as  a  consequence 
of  pulmonary  compression  by  chronic  pleural  effusion.  The 
pleura  is  excessively  thickened,  ami  fibrous  bands  pass  from  the  vis- 
ceral pleura  along  the  interalveolar  septa  Id  the  broiifbi  in  llie 
deeper  portions  of  the  lung. 

The  ultimate  result  of  chronic  pulmonary  fibrosis  is  very  sim- 
ilar in  the  three  types  of  the  disease.  The  indurated  lung  is 
shrunken,  hard,  and  diiuinisbed  in  size,  oeinipying  a  position  in 
the  upper  portion  of  the  pleural  cavity  near  the  vertebral  enhiniii. 
Dense  adhesions  are  apt  to  form  between  the  visceral  and  pari- 
etal jjleune,  binding  the  lung  to  the  chest  wall.  Upon  .seclidii. 
bronchiectases  of  variable  dimensions  are  enconntcrcd,  in  various 
stages  of  evolution,  uleeration,  or  abscess  fnrmation. 

Physical  Signs. — Inspfctioit. — In  chronic  interstitial  pncumoiiin 
the  thorax  upon  the  side  of  the  disease  is  restricted  in  its  expan- 
sion, and  occasionally  it  is  immobile  during  the  respiratory  ex- 
cursion of  the  opposite  side.  Retraction  of  the  side  with  droopinjj 
of  the  shoulder  is  noted  in  advanced  cases  of  the  disease.  Thi 
cardiac  impulse  is  displaced  toward  the  nffccted  side;  nnd  wlien 
the  disease  attacks  the  left  lung  thcrr  is  nftt  uucnirutiniily  a  wry 
wide  area  of  pulsation  in  the  third  and  fourth  intrrsparcN.  As  ii 
result  of  the  refractinn  of  the  diseased  side,  the  nipplr  and  tie 
scapula  approach  more  nearly  tn  \he  median  linr  lliau  is  nonna] 
The  spinal  processes  present  latcrjd  ciirvatnn\  witli  the  f■nIlt-avit^ 
directed  toward  the  si<le  <»f  tin-  ciri'liotic  Iiuil'. 

In  cirrhosis  of  tin*  rii.'}it  lung  tbc  eardiae  impnlsn  is  frt'cjni'iillA 
invisible,  as  it  is  not  infrequently  displaecd  so  far  toward  tli< 
right  as  to  lie  bcliiml  the  sterruuji.  Even  in  tlutsn  cases  in  wlii<d 
the  right-sided  eii-rhosis  is  nf»t  so  gr^at  as  to  displacn  tlir  inijndsi 
behind  the  sternum,  the  apex-beat  nnty  yi't  be  ijivisible  tM\iiiM  it 
overlapping  of  tlie  apex  of  the  heart  by  the  erunpensatorii: 
emphysematous  left   lung. 

Pttipatioii.  —]u  tbi"  \aNt   majority  nf  imscs  of  rlirouir  ihtrrsdtia 

pneumonia  vocal    I'n'mihK  is  I'XaLriri-raled   ui Uic   side   «d'  flu 

disease,  although  in  easrs  of  iiltmrogcnnus  ocii^in  \\}iirb  aii'  asso 
ciated  with  exeessi\<>   ]denral    (lii(d<ctiiiig.    i1    may   br  diminislied 
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In  these  cases  a  pleural  frirtioii  fremitus  can  oeeasionally  be 
detected  upon  palpation.  Yoeai  fremitus  is  very  greatly  in- 
creased when  a  large  bronchial  dilatation  approaches  the  chest 
wall,  which  occurs  most  frequently  in  the  axillary  region. 

Percussion. — As  a  rule,  i>ereussioii  of  the  thorax  over  the  area 
of  the  retracted  luii^  yields  a  dull  or  Hat  note;  but  percussion  of 
the  upper  axillary  refiitiii  in  iiumy  iuHtances  yields  tympany  due 
to  the  close  proximity  to  tlie  ehest  wall  of  a  bronchiectasis.  Per- 
cussion of  the  souutl  luniii  yields  a  moderately  hyperresonant 
note,  as  the  result  of  compensatory  emphysema.  The  superior 
limit  of  puhnonary  resonance  is  diminished  on  the  side  of  the  dis- 
ease as  a  result  of  retraction  of  the  apex  of  the  InnK-  Similarly, 
in  involvement  of  the  rij<ht  lung  the  lower  border  of  pulmonary 
resonance  is  elevated,  the  liver  pushing  the  diaphragm  upward; 
whereas  in  left  sided  disease  tlie  tympany  of  Traube*s  semilunar 
space  extends  to  an  abnormally  hi^h  level. 

Auscultation.- — Auseultation  of  the  affected  side  reveals  bron- 
chial breathing  over  the  retractetl  and  shrunken  lung,  whieb,  over 
dilated  bronchi  or  bronebieetatie  cavities,  fri-quently  lias  an  am- 
phoric or  eavern<ms  quality  engral'ted  upon  it.  Over  the  lower 
portion  of  the  thorax  of  the  nfTectcd  side,  and  in  cases  which  are 
associated  with  excessive  plrund  thiekening,  the  respiratory  mur- 
mur is  distant  or  is  entirely  abolished.  Over  the  pulmonary  apex 
and  in  the  axillary  region,  where  the  bronchial  dilatations  are 
apt  to  approach  most  nearly  to  the  chest  wall,  the  re,spiratory 
murmur  is  bnniebial  or  amphnrir.  Over  the  sound  lung  the  res- 
piration is  puerile  as  tlic  result  ul"  eompensatory  emphysema.  In 
eases  of  pleurogeiunis  origin  a  pleural  friction  sound  is  frequently 
audible  over  the  eirrhosed  lung. 

The  pulmonic  s<vond  siMiml  is  aeeeutuated;  and  late  in  the 
eourse  of  the  disease  is  apt  to  beeoiiie  weakened,  the  tricuspid 
systolic  "safety-valve"  iimrnmr  then  becoming  audible,  betokening 
imminent  right  heart  failure. 

Diagnosis. — In  a  subject  presenting  unilateral  retraction  of 
ihe  thorax  with  drooping  of  the  corresponding  shoulder  and  signs 
of  pulmonary  collapse  of  extensive  duration,  following  pneu- 
mv-*nia  or  chronic  seri»tibrim>us  pleurisy,  chronic  interstitial  pneu- 
monia is  sugirested.  Karly  diagnosis  of  the  disease  is  rendered 
diSseuh  by  the  fact  that  limitctl  areas  of  tibrosis.  whether  situated 
|*enpherally  or  centrally,  yield   few   ]>hysieal   signs.     A  slowly 
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gniwing   neoplasm  of  the  hm*?  or  pleura   closely  simulates  th< 
physical  signs  of  chronic  interstitial  pueiimonia. 

It  is  to  be  borne  in  mind  that  the  physical  signs  of  fihroic 
phthisis  are  very  similar  to  those  of  chronic  interstitial  pneu 
monia.  In  phthisis,  however,  the  disease  is  more  frefiuontli 
bilateral,  and  the  persistence  of  moist  rales  at  an  apex  s]>eak! 
for  phthisis.  The  detection  of  the  tubercle  bacillus  in  the  sputun 
is  in  the  end  the  deciding  factor  in  the  differential  diap;nosis  o: 
the  two  diseases. 

TUBERCULOSIS  OF  THE  LUNGS 

In  the  incidence  of  pulnioiiary  liibrrrnlosis  ttir  tubi'rcle  ftacil 
lus  may  reach  the  lung  direc.Jly  through  the  inhalation  of  tin 
dried  sputum  of  a  tuberculous  patient  or  by  droplet  infection 
A  break  in  the  contiimity  of  the  mucous  menihrjiire  of  the  res 
piratory  tract  is  not  essmtial  for  irif<'('tif>u  witli  the  tubcrch 
.  bacillus:  but  catarrhal   itillaioroal  inn  of  (lie  air  ])assn^cs  predis 

I  poses  to  infection  nith  the  or<!anisiii. 

Aside  from  direct,  aerial  infection,  ]iulnioiiary  tubcrnilnsii 
has  followed  the  inpjestion  of  iid'ected  fond,  tn  this  nu'thod  o: 
infection  it  is  possible  that  the  bacilli  arc  absnrln'tl  tliroujrb  tin 
tonsils,  passinff  primarily  to  the  cervical  lym[>h  rmilcs;  Itut  ii 
the  majority  of  instances  the  ory;anisitJs  reach  the  intestine 
whence  they  pass  through  the  mucous  mciiihninc  and  cuter  tht 
lymphatics  which  fnrit)  the  radicles  of  (lie  tlinracic  d\iv\,  uiti 
mately  reachinfj  the  binod  strc;Hii  and  catisiiii:  ♦jetieral  infect ioi 
with  the  tubercle  bacillus. 

Race,  social  cnvtnoiiiicnt.  ami  (lie  sialc  nt"  lnNillh  i^f  the  indl 
vidual  all  influence  the  incidciue  nf  poliinuiary  infect  inn  with  Um 
tubercle  bacillus.  The  Arni'ricau  Indian  and  (lie  .\c;,^rn  cNliibii 
a  marked  susceiitjliility  tr*  p^i'""*'"'"'y  tubcirtibisis.  (hun^h  in  tli< 
latter  race  it  is  diltienll  in  Ncparat*'  1  he  rai*ial  iM-<'ilis|iositii»n  t< 
the  disease  from  the  clTi-rls  t>l'  social  cii\  iiniiiiient.  Dnubtlcsj 
the  most  important  sin^'^h-  euntiibuf in^  fae(nr  is  (luit  nf  the  on 
vironment  in  any  case,  a  factnr  which  accounts  in  nuHiy  instance* 
for  the  so-called  family  predisiHisil  inn  In  tlic  disease.  Catarrhal 
inflammation  of  the  respiralnry  tract  incijcrrt  tn  (>itcuiuonifi,  per 
tussis,  measles,  and  inllur'uza  predispose  tn  infcctiiui  with  tin 
tubercle  bacillus;  wlM?e;is  cnnstitnt  innal  diseases,  as  diabetes 
mellitus  and  symptomatic  anemia,   render  the  patient   also  more 
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siibjoet  t<>  the  disease.  Asidn  from  the  procluetioii  of  a  soil  whkli 
is  favorable  for  the  {growth  of  the  organism,  these  diseases  are 
apt  to  call  into  activity  a  latent  or  rpsidiial  tuberculous  lesion  of 
the  lung. 

The  primary  lesion  of  pulmonary  tuberculosis  is  a  minute, 
grayish  mass  of  iuflaniraatory  tissue,  the  miliary  tubercle.  By  the 
grrowth  of  the  miliary  tubercle  and  by  the  coalescence  of  adjacent 
tubercles  more  extpn.sivo  areas  of  tuberculous  infiltration  and  con- 
solidation arise  within  the  pulmonary  tissues.  As  a  result  of  the 
histological  structure  of  the  tubercle,  as  the  mass  extends  by 
p(»riphcral  growth,  the  central  portion,  representing  the  original 
tubercle,  becomes  ischemic  and  tends  to  undergo  softening  and 
caseation.  The  usual  termination  of  an  area  of  caseation  is 
pulmonary  excavation,  containing  caseous  material  whieli.  by 
adniixtur*^  with  sernni,  constitutes  the  so-culled  tubercidous  pus. 
Tn  rare  instanees  a  focus  of  softening  is  replaced  by  tibrous  tissue, 
constituting  "healing  liy  sclerosis." 

When  a  tuberculous  focus  is  established  in  the  lung  its  ten- 
dency is  almost  invariably  toward  progressive  extension.  When 
the  bronchial  tubes  are  involved,  a  tuberculous  chronic  bronchitis 
ensues,  and  infective  material  is  conveyed  to  adjacent  portions 
of  the  lung  by  the  ]iro]nilsive  nction  of  the  inspired  and  expired 
air  during  respiration.  The  inreclion  also  progresses  by  con- 
tinuity of  the  puliooiuiry  tissuesi,  tJic  infective  focus  progressively 
involving  adjacent  lobuUs  of  Ilr«'  lun^.  The  infective  organism 
is  also  disseminated  by  I  lie  ineillniii  of  the  pulnionin'y  lymphatics 
and  by  tlu*  bb^nd  srre;mi.  nuriii«r  the  evolvUion  i*f  the  tubercle 
u  vein  is  apt  to  be  erodcil  niui  llie  bacilli  widely  disseminated 
throughout  the  lung  .'nut  indeed  llinuighont  the  general  circula- 
tion.   Infectit»n  of  an  entiri-  lung  is  usuiilly  t'xpbiined  in  this  way. 

The  initial  lesion  o\'  piihnonary  lubcreulosis  develops  in  the 
vast  majority  of  i-ases  in  the  npind  portion  of  the  lung.  The 
apparent  predilection  of  I  lie  lubereb-  bacillus  for  this  portion  of 
the  luni:  is  probably  dot-  lo  the  fact  that  the  apices  of  the  lungs 
.ire  less  mobili*  than  jire  I  lie  lujses.  n'sidtini:  in  a  relative  retarda- 
tion of  the  tlow  of  bloo»l  II nd  l\n>ph  in  this  region,  whicli  favors 
intVelioii  ^^ith  the  InbtMrlr  bjicillus. 

rnlmojuiry  tuboreid«"M"»  •ucuis  in  four  forms:  namely,  artitf 
tinJhirtf  (iih»  r*  uhtsis:  tunh  t  nUt  irul**  fut  muoHi*'  i>hthisi^,  of  which 
theiv  are  two  varii-ti'-^.  th^  />a»  innintw.  and  the  br^mi^Jutfun  umonic ; 
i'hroHu'  ulctnitltu   ;i/»/^ix»x;  and  nV>rui'(f  fihtbisis. 
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ACUTE  MILIARY  TUBERCULOSIS  OF  THE  LUNGS 

Clinical  Pathology. — This  fonii  tif  iHilditnmry  tuberculosis  re- 
sults from  the  tTosion  of  a  vein  by  a  tuberculous  focus,  where- 
upon the  bacilli  are  distributed  throughout  the  lungs  and  by  way 
of  the  blood  stream  lo  various  organs  of  the  body.  The  disease 
has  not  infrequently  follovved  attacks  of  pertussis  and  measles 
daring  childhood.  For  a  time  followinj;  the  erosion  of  the  vessel 
and  the  dissemination  of  the  organisms  through  the  body  thi- 
subject  of  the  disease  presents  the  picture  of  an  aeute  {ifeneralixcd 
infection  with  hepatic  and  splenie  enlargi-mrnt.  After  a  variable 
period  the  symptoms  and  signs  become  localized  in  the  broncho- 
pulmonary system,  and  tlie  !uni;s  upon  autopsy  are  found  studdrd 
with  innumerable  miliary  tubercles,  wliile  the  brone)ii  and  bronchi- 
oles are  the  8<'at  of  a  tubcreuloiis  broneliitis. 

Physical  Signs. — 1  hsptciioH.-  'Y\n^  pliysical  siL'ns  of  iicnd' 
miliary  tuberculosi.s  of  the  hu)f.r,s  are  in  the  uiatii  tliosc  oF  arulc 
catarrhal  bronchitis,  with,  however,  a  morr  extreme  jrradc  of 
dyspnea,  cyanosis  devclopinr,'  upon  very  sli^'ht  exertion,  rnii^rh 
is  pei-sistent,  and  is  attended  by  the  raising  of  triuettpnnilent 
sputum,  which  early  in  the  course  of  tiic  disea.se  becouics  sane;uin- 
eous,  with  the  coincident  presence  of  tubercle  baeilli. 

Palpation. — Palpat!«in  of  the  thorax  in  aente  miliary  tubercu- 
losis seldom  yields  any  diaj^iiosl  ir  data.  The  pulse  is  unduly  ac- 
celerated from  the  onset  of  the  disease,  fn'<|uenl]y  cxccediojr  U>'> 
beats  per  minute.  Palpation  of  Hi«-  spleen  reveals  enhiiLr-'nieut  ol 
that  organ. 

Percussion. — ^In  aculi-  iniiiary  tuberrnUisis  uf  the  luti^'s  ibe  lind- 
ings  upon  percussion  of  th«'  thorax  are  variable.  As  a  rub',  th*'  note 
is  moderately  hyperresdjiaiit.  despite  the  ^\i(b■  dissemination  nl 
miliary  tubercles  tbrou^diout  the  bini.'s.  In  llie  case  of  chihlreii, 
in  whom  the  disease  has  arisen  as  a  seipirhi  "I"  nK.isb^s  or  pertus.sis, 
the  pereiLssion  fiiidiu^'s  are  very  siniibir  to  those  (d'  rKMihibercidons 
bronebopneunuHiia,  witli  scattered  areas  of  dullMe'^'^  over  1  be  baMs 
and  Skodaie  rt^sonanec  in  tlie  infr;i(hivienl.i!-  inid  ni;ninnary  re- 
gions. In  eases  wbieh  are  attcmled  by  pleiiral  efrnsinn  dulbiess  or 
flatness  is  elicited  over  the  flepi'iid.ht  t»'>i'li<*i>^  •'•'  the  bifiirs. 

Auscultation. — ]\Ioisf  lahs  ;ire  d«-uirMtst  r;ibl.'  ovei-  ludh  lim<.'s.  be 
i-oming  more  imaM-rous  and  as>.nioiMi/  llie  oujeoiis  l.\  pe  inuin-il  Hie 
tcrminatioji  of  1h<*  distvis*-,  l'hMir;il  frielinn  is  oecHsiooiilly  en- 
countered; and  Jhr^^eiiscn   lias  desi-rilied   ;i    lin>-  injrilai  ion    \\]iieh 

»an.sed  by  the  presinee  nf  !iii!iar\-  (nbereli-s  npMTi  the  pleura.     In 
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children  the  breath  sounds  over  the  bases  posteriorly  are  often 
bronehovosiciilar  or  even  frankly  bronehial  in  type. 

Diagnosis,— The  extreme  degree  of  dyspnea  and  cyanosis  upon 
the  slitflitest  exertion  serve  to  place  the  disease  above  the  signs  of 
a  simple  catarrhal  bronchitis  of  uontubereulous  origin.  In  chil- 
dren it  is  diflBcult  for  a  time  to  differentiate  the  disease  from  a 
nontnberculous  bronchopneumonia.  When,  however,  the  sputum 
becomes  sanguineous  and  when  tubercle  bacilli  are  detected  in  the 
expectoration,  the  differential  dia^mosis  is  plain.  In  the  adidt 
subject  the  projjressive  downward  course  of  the  disease  and  the 
failure  of  the  fever  to  termiruite  by  crisis  serve  to  eliminate  the 
X>ossibility  of  lobar  pneumonia. 

ACUTE  PNEUMONIC  PHTHISIS 

Clinical  Pathology. — In  aeute  pneumonic  phthisis  the  disease 
involves  the  {jfrealer  portion  of  a  lobe,  or  indeed  an  entire  lung:, 
the  morbid  process  having  its  inception  in  a  tuberculous  focus  iu 
one  apex.  This  form  of  phthisis  attacks  males  with  p;reater  fre- 
quency than  females,  and  the  subjects  (d'  the  disease  frequently 
have  been  in  mbust  iiliysieal  condition  until  the  inception  of  the 
disease.  Exposure  to  the  elements  is  not  infrequently  the  imme- 
diate precursor  to  the  onset  of  the  acute  symptoms,  while  in 
otiier  instances  tlie  disease  develops  during  convalescence  from 
an  attack  of  inlluenza  or  oilier  acute  infectious  disease. 

Durinj?  the  early  staple  of  the  disease  the  alveoli  are  the  seat 
of  dense  cfuisoHdaiion  which  resembles  that  of  lobar  pneumonia 
during  tlie  staj^e  of  hepatization.  In  the  further  evolution  of  the 
disease,  excavation  of  the  lun^  ensues  with  cavity  formation. 
The  pleura  efu-respondinu:  1o  tlie  area  of  pulmonary  disease  is 
iidlanied,  and  is  rbdlied  with  a  variable  amount  of  fibrinous 
exudate. 

The  sputum,  which  is  at  first  scanty  anil  uiuroid,  becomes 
abundant  nnd  .serosan^MiiiieL»us,  containing  elastic  libers  and  tu- 
bercle haeilli.  Tin-  latter  arr  tH'<»asionally  demonstrable  in  the 
sputum  (Ini'in).r  the  first  woek  (if  the  disease. 

Physical  Signs.— The  ])hysieal  signs  of  aeute  pneumouie  phthi- 
sis eorresponil  in  the  ni;iin  to  tlicisc  of  hibar  imeuinniiia,  with  cer- 
tain difFfrenecs  in  I  he  nrt-a  of  dist  ributiou  of  the  principal  signs 
of  the  diseases. 

Iiixptcficm. — Kespiration  is  nipi<l  iiml  labored,  and  occasi' 
the  disease  is  attended  by  rep»'at<><l  attacks  of  imminent  S13 
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with  cyanosis.  The  cheeks  commonly  wear  a  beetle  flush ;  an( 
herpes  labial  is,  which  is  so  frequently  ohservcd  in  lobar  pneumonia 
is  only  occasionally  noted  in  acute  pneumonic  phthisis. 

PaJpation. — Vocat  fremitus  is  exaggerated  over  the  consolidate* 
area,  which  usually  occupies  the  apex  or  upper  lube  of  one  or  botl 


P:g.   108. — Illustrating  caseous   tuberculosis.     LarRe   I'aviucs  at   the   at>ex   and   many   sina 
cavities   thruughouL   the   liintf.      tl'uttenjjcr,   alter    Tttult-loo.J 


^ungs.    Palpation  of  tlu-  .siiprachiviciiliit'  f<-<;iuiis  iluriii^'  iiispiratioi 

deficient  inspiratory  ex[>iinsi(jn  of  I  he  jipiccs  of  the  hni*,^'' 

"fMis.sion  of  the  thiu'nx  tliiriri':  the  tirst   frvv  day 
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of  the  dispiisc  rcvcaLs  iioi'iiifil  rcsnimiice,  or  indirtl,  a  slif?;litly  hyper- 
rt-sonaiit  ootp,  which  early  is  .suceepdeil  h\  (lulliipss  due  to  consoli- 
dation. Late  in  the  course  of  the  diseaise,  after  cavitation  has 
supervened,  the  note  changes  again  and  it  is  possible  in  many  in- 
stances to  elicit  one  or  more  of  the  classical  signs  of  cavity. 

Auscultation. — The  earliest  auscultatory  findings  are  a  partial 
suppression  of  the  vesicular  murmur,  which  later  in  the  evolution 
of  the  disease  becomes  broiichovesicular  or  purely  bronchial  in 
character.  This  purely  tubular  breathing  persists  for  a  week  or 
ten  days,  when,  instead  of  clearing  and  disappearing  as  is  the  case 
in  lobar  pneumonia,  signs  of  cavity  formation,  indicating  softening 
and  excavation  of  the  lung,  supervene. 

Diagnosis. — Aeule  pneumonic  phthisis  must  be  differentiated 
from  lobar  pneumonia,  which  it  closely  resembles  during  the 
early  stages.  However,  it  is  to  be  remembered  that  phthisis  is 
prone  to  have  its  inception  in  the  apices  while  lobar  pneumonia  is 
prone  to  involve  the  base  of  the  lung,  iloreover,  at  the  seventh 
or  ninth  day.  instead  of  terminating  by  crisis  with  amelioration 
of  th**  more  acute  symptoms,  the  disease  progresses  and  pursues 
an  ajjffravated  course,  with  sweats,  and  the  appearance  of  elastic 
i\\>^Ts  and  tubercle  bacilli  in  the  sputum.  Moreover,  in  the  ease 
•>f  phthisis  the  opposite  lung  is  apt  to  yield  similar  physical  signs, 
thi^Qgh  to  a  minor  degree  :  and  it  is  occasionally  possible  to  obtain 
a  hUiory  of  previous  tuberculosis  in  the  subject. 

ACUTE  BRONCHOPNEtlMONIC  PHTHISIS 

CfTTTfaJ  Pathology. — Ai-Uic  l*rt*inhopneumonic  phthisis,  "phthi- 
&a   f   ■  r   *"i-^lb»ping  consumption."'   is   most    frequently 

-^/•^TTt^  ^  children,  in  whom  it  ari^^es  as  an  independent  affee- 
i-zt-  Vt:  wiih  far  srreaiiT  fn^pitMii'v  as  n  so»piela  of  one  of  tie 
4-me  :rf<^*:ons.  jvtnMy  iiner  mta^lcs  inid  pcrtuiisis.  With  less 
ff-C^fti^r  ;he  di^a*«*  anaoKs  tiduhs.  ,nid  n.^t  infrtNpiently  those 
•  *  ••  ATY  ttj  th*"  primr  •»!'  heidth- 

Th^  dJ*«^aN«'  i*  a  oasin>w*  l»r>»iu*h«»pi»i  wmttinrt,  w'nh  its  point  of 
.nr^tii-w  in  lltr  h»4«u::»1  ^ron^•U!^»!l'^.  \Ourh  e.*rly  Uvome  oc- 
c^od^d  hy  ji  ojiscsms  ttuit«T>!il.  ifthili*  the  «h,-iOt  aiv  HWtd  with  the 
pr\xUic:s  *\i  An  aoutc  c^i^rrhjil  pmn\mivr.u  The  ar>»as  of  con- 
swi^Ui^^::  *Tv  **  A  ndo  \wdol\  disc^inJUAUxl  ihrsnic)iout  the  upper 
l.^l»<»*  k\i  thv*  lw»t^    By  i\»^^^v^  of  A»ija%vni  Ar<s»s  of  ««on$i\lidation. 
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the  patches  of  roiisijlidatiiiii  are  separated  liy  hands  uf  crepitant 
pulmonary  tissue. 

Physical  Sig^a. — hispeciion. — The  subject  of  bronchopiieuinonic 
phthisis  Ls  liable  to  attacks  of  extreme  dyspnea  and  cyanosis,  with 
eoagh,  progressive  emaciation,  antl  hectie  flushing  of  the  cheeks. 
As  the  disease  progresses,  the  patient  becomes  dull  and  somnolent, 
with  dry  lips  and  tongue,  and  a  general  appearance  of  torpor. 

Palpation. — Palpation  frequently  reveals  exaggeration  of  vocal 
fremitus  in  the  infraclavicular  and  mammary  regions,  and  palpa- 
tion of  the  supraclavicular  fosste  shows  lagging  expansion  of  the 
apices  during  inspiration. 

Percussion, — The  note  upon  prreussion  is  seldom  frankly  dull. 
Bather  it  has  a  vesiculotympanitic  quality,  owing  to  the  presence 
of  multiple  patches  of  consolidation  separated  by  areas  of  crepitant 
hing. 

Auscultation. — The  respiratory  murmur  over  tlie  areas  of  con- 
solidation is  bronchovesieular,  not  attaining  to  the  purely  bronchial 
type,  with  crepitant  and  subcn.-pitant  rab's.  Late  in  the  disease, 
with  the  supervention  of  softening  and  cavititlioii,  ainnhorie  or 
favernous  brcaJliing  is  apt  to  be  eneoimfert'd. 
I  Diabgnosis. — Acute  broncliopncumnnit*  phlliisis  must  be  ditTer- 

pntiated  from  nontuherculnuw  brorH'hojnx'iimnnia,  a  problem 
which  requires  time  and  observation  of  the  jtatient.  A  broncho- 
pneumonia which  has  its  inception  in  the  ajiief'S  is  strongly  sug- 
gestive of  phthisis.  The  rapnl  etnaeiation  of  Ihe  sulgeet  jjoinls  to 
the  same  origin  of  the  disease;  wbili-  wiih  tin*  drtei-tion  of  signs  of 
pulmonary  excavatirui  and  with  the  advent  of  tin-  tubercle  biit'il- 
lus  in  the  sputum,  the  diagnosis  is  assured. 

CHKONIC  ULCERATIVE  PHTHISIS 

Clinical  Pathology. — Cljnmic  nirrrative  iilitliisis  bas  its  incep- 
tion  in  a  tnberculnns  focus  in  one  or  liuth  apices  and  ibe  disrnse 
extends  progressively  floMuward.  involving  bdmle  aftei-  Inlnile, 
and  lohe  after  lobe  of  the  lun^z'.  From  an  apiral  b'sion  infi-etive 
material  is  as]HratH<l  into  the  bronchial  tubes  of  uninft'i-lcd  por- 
tions of  the  lung  and  here  sets  up  tubercle  formation  ainHit  the 
finer  bronchioles.  Thence  the  disease  spreads  to  the  infimdibula. 
and  with  less  freipieney.  asemdittg  infection  nceurs,  leading  to 
infection  of  the  bronchi  inunediafely  above  the  smaller  bronchi- 
oles. 

The  infective  process  also  travels  by  continuity  of  tissue  from 
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a  primary  foeus  to  the  immediately  surround  in  g:  portions  of  the 
lung.  Infection  frequently  travels  by  the  lymphatics  or  the 
blood  stream,  infecting  other  portions  of  tlie   hmg.     Through 


f>g.  liW  — lUusttatmit  puliiMinatT  tul»rt\u1t»«»«,  «i(U  tlm  Vx-oril  |<l«ji»*.  t>u^ny  hronchiectattc 

Ihcso  uVt'nut's  iho  inrcrlion  nl"  iIh'  lunvr  \\lu*n  »>UfO  i»stal»lished, 
In  the  further  t'\i»luii.»u  »>r  \\w  A\^vns%^  dilT»  rmt  portion*  of  the 
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lung  show  tubercles  in  different  stances  of  infiltration,  caseation, 
or  softening,  leading  eventually  to  cavity  formation.  Ulceration 
of  the  walls  of  the  bronchial  tuljcs  not  infrequently  permits 
stretching  of  these  walls  durinjr  pan»xysms  of  congrh  or  from  the 
weight  of  stagnant  secretion,  with  the  formation  of  bronchiec- 
tatic  dilatatiouH. 

Ajiide  from  the  bronchieotatic  cavities,  excavation  of  the  hing 
occurs  apart  from  the  bronchi.  The  Avails  of  these  cavities  in  cer- 
tain instances  are  smooth,  while  in  other  cases  they  are  uneven 
and  rugged.  In  these  cavities  blood  vessels  which  have  not  been 
destroyed  may  be  found  traversiufj;  the  cavities;  and  by  rupture 
they  may  produce  copious  hernurrhajj;e,  which  itmy  prove  fatal, 
Cavities  of  moderate  size  by  coalescence  often  lead  lo  ilie  foi-nia- 
liou  of  extensive  excavations,  which,  in  except imial  iiisiaiiees  may 
embrace  the  greater  portion  of  a  lohc  of  tlie  lun*?;.  The  cavities 
of  chronic  ulcerative  phthisis  ueeiir  with  j^twiX  fri'qiifiiey  iii  the 
upper  lobe  of  the  lung,  whci'cas  the  ca\  ity  wiiieh  is  uf  bi'njirhi- 
ectatic  origin  is  comnuxdy  situated  in  the  lower  lobe. 

When  the  peripheral  portions  of  the  hiu;.'  aiv  in\  uhml,  a  i-avily 
J«  apt  to  form  iminedtately  siihjaeent  to  the  pleura,  and  by  nii>- 
rare  through  that  meniluaiie  is  apt  to  [trnduee  pneuuinihoiax.  In 
other  instances,  instead  (d*  rii[>turin<r  wilh  I  lie  foniiatioii  (d'  a 
fistulous  commimication  belween  the  luii^^  and  thf  [tlcural  eavily. 
adhesions  may  form  between  the  visceral  ami  the  piiiietal  pleura 
as  the  result  of  localized  pleuriNV  ovei'Iyinor  the  Inhcmilous  lesion 
of  the  lung.  These  jdeural  adhesions  are  fre<jurnlly  <|uite  ex- 
tensive,  to  a  great  extent  serving'  lo  imniobilizf  the  lunjUf. 

Instead  of  undergoing  caseation  and  snfti^niiig  with  cnnsiMiiinit 
cavity  formation,  tuberculous  foei  in  the  lung  may  undergo  a 
process  of  sclerosis.  Sclerosis  is  a  rt'inirative  process,  tnidinp;  to 
inhibit  the  spread  of  infection;  but  it  in  ntn'iiniimin  for  scb^rosis 
to  occur  to  an  extent  which  is  siifiiricnt  ti»  save  a  tuberculous 
lung.  Lime  salts  may  lie  deijosited  in  sclerotic  and  caseous  foei 
and  limit  the  spread  of  the  iid'ectiou  temporarily;  buf  an  attack 
of  a  bronchial  affection  such  as  inthu'ttKii  is  jnoiie  to  "li^rht  up" 
these  dormant  or  residual  foei  of  infection. 

The  bronchial  ^dands  do  not  escape  the  tuln'renloiis  infet-tinn. 
Infiltration,  caseation,  abscess  formation,  and  rupture  id"  the  fjlauds 
are  fretiuently  eueoiuili'rcd. 

Physical  Signs. — The  jihysiral  ninnd't'stations  of  chronii-  uh-rra- 
tive  phthisis  are  varifihle,  dependini;  upnn  the  duration  and  the 
progress  of  the  individual  cjjsc     Ail  gradations  are  mcourdcred, 
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A  more  frequent  anatomie  change  consists  in  moderate  flattenin! 
of  the  thorax,  together  with  supraelavieular  tiepressions  of  un 
equal  depth.  Also  there  is  lagging  expansion  at  one  apex,  whiel 
is  often  so  slight  as  to  require  palpation  of  the  supniclavieiila 
area  for  its  detection.     Moderate  pallor  of  the  skin  and  mucou 


Fig.  111. — ^Uung.  Chronic  phthisis,  showini;  a  larjjd  irregular  cavity  in  ihe  upper  lob« 
In  the  lawvr  lobe  there  arc  sralltrcd  acute  no  Jules  gronpci!  in  cluster*  arouixl  ihc  smal 
bronchi;  and  also  several  small  more  acute  cavities.  The  broncbiat  glanJi  are  enlarges 
and  caseous.  (Edinburgh  rnivcrstly  Anatomical  Museiim.)  (Woolley  after  Gcattie  am 
Dickaon.) 


I'N      II' 


lllil«)iiiMiiu    i<iiu|.rii*uliiry    I'liBiigf    in    right    Iiiiir   with    deiircssion    of    the    dia- 
|>l«iiitfiii  fMlliiwitiu  r«>cn«ivc  cavitation  »i  left  lung. 


rvhilill't  hiliitrnil  ilrliririirv    (if  f\piiiisi<»ii,  the  principal  rcspira- 
\ur\    innvrMiriil    I'l'   H""   llii«rit\   ofrurrin^;   in   a   vortieal   direction. 

In  4l)i'  (MiMi'iur  *<l  in\\t I  hilHMViilcisis  (if  tiio  left  luiig  the  heart 

,*slnhllM  M  \\u\v  iniimls"'  M*  Ihc  third  «ml  fourlh  interspaces,     lu 

,j,j|   „   Ipvv    Hi-li <".  Hii'  pu|nl  ^'urrcspomlin^'  to  the  side  of  the 

uiliiv'M'«>^  i'»tluuii.niN  ,|ist.i'«»mi^aHoH  i^  tlilatt-d  as  a  result  of  pres- 
N,(Vi>  ON»M»nl    <ii»^«M   n»e   ror\io»d   sympalhiMio   tibers.     In   eases   of 
».0>v»ui>  »u»ialt>»«l  d^-^oaM'  Iho  vovh^hrnl  ivluinu  is  bowed  with  t 
,,.^y,H»v»»v  »«^vveb.l  <ovv«»^i  Ou^  ^«*»»'  of  «^"'  ^^i'**^^-    ^'«i  r*^^^" 
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monary  collapse  or  the  traction  of  pleural  adhi'sions.  The  finge 
are  often  Ilippoeratic,  presenting  flubbing  of  the  tormiual  ph 
langes. 

As  the  disoaso  prngrcssos,  dyspm^a  bceoiiies  a  prnminrnt  featii 
of  the  pietnre,  partially  as  a  result  of  pulmonary  exeavatioii,  ar 
partially  as  a  consequence  of  the  development  of  emphysomi 
and  late  in  the  course  of  the  disease  as  a  manifestation  of  rigl 
heart  failure.  Coineidentatly  the  pallor  of  the  skin  aiid  mueoi 
membranes  increases;  the  skin  of  the  thorax  is  apt  to  presei 
patehes  of  yellowish-brown  pigmentation;  and,  as  the  right  bea 
fails,  edema  of  the  feet  and  ankles  develops  rapidly. 

The  sputum  is  ebaractertslic  of  the  disease.  Scanty  and  almn 
purely  mucoid  in  the  early  stages  of  the  disease,  Inter  the  sputu 
becomes  abundant,  mueopiindent.  or  [lundeiit,  eoidainin^r  leiic 
cytes,  epithelial  eells,  elastic  fibers,  tubenle  baedli.  and  vario 
associated  bacteria.  Siriijll  yellowish  rjisenus  masses  are  ft 
quently  fonnd  in  the  sputum,  wbieh  are  most  intimately  asstu 
ated  with  the  tubercle  bacillus.  Occasionally  the  s]Hitum 
blood-tinged  or  contains  free  hbioil.  Hcninplysis  is  a  valoiili 
sign  of  the  disease. 

Palpation. — In  incipient  jjlitliisis  pal  pal  ion  (if  tbr  apices  is  a 
to  reveal  the  presence  of  defieierit  expansion  at  one  apex.  In  apir 
consolidation  paljiiilion  of  the  infraclavicular  rciriun  yields  i 
creased  vocal  fremitus.  In  view  of  the  fact  that  vocal  fremitus 
normally  more  intense  over  the  right  apex  than  i1  is  over  the  le' 
an  equalization  of  the  fremitus  upon  Ibc  two  sides  ]ioints  to  co 
solidation  of  the  left  apex. 

In  advanced  phthisis,  over  densely  inliltrated  or  eonsolidat 
areas  of  the  lung  vocal  fremitus  is  exaggerated.  The  frcmit 
exhibits  the  acme  of  exaggeration  over  a  superficial  cavity  wi 
patent  bronchial  coninnmication.  Extensive  pleural  thiekcniii 
pleural  exudate,  or  pleural  effusion  etfectually  masks  or  abrrlish 
the  vocal  fremitus.  With  less  constancy  it  is  possible  to  elii 
friction  fremitus  or  rhont-bal  fremitus  upon  palpation  of  Iho  thon 
over  an  area  of  consolidation. 

Early  in  tln^  course  of  the  disease  the  pidse  is  moderately  i 
creased  in  rate,  but  not  out  of  proportion  to  the  fever,  and  i 
volume  is  maintained.  In  the  further  evolution  of  the  disease  t 
frequency  is  increased  willi  fliruinution  in  the  volume  combiui 
wjfh  arrhytlimia  of  the  pulse. 

"vjtsio'       '       "  "ifilent    phthisis   percussion   of   (he   apices 
d'raelavicular.    suprascapular,    and    upp 
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show  tlie  tiibt»rcle  bacillus.  Moreover,  tliere  is  frequently  a  history 
of  tuberculosis  in  one  of  the  antecedents. 

ComoUdaiions  of  the  lung  due  to  lobar  or  lobular  pneumonia 
are  differentiated  from  that  of  tuberculosis  by  the  different  clin- 
teal  courses  of  these  diseases  and  by  the  absence  of  the  tubercle 
bacillus  from  the  sputum. 

Bronchirctofti.'^,  pitJmonarjf  (jhRCfsa,  and  pvJmonarif  fjangrenf, 
while  produetive  of  physical  si^rus  suggestive  of  phthisis,  are  dif- 
ferentiated by  the  distribution  of  the  signs  aud  the  absence  of  tu- 
bercle bacilli  from  tlio  sputum. 

FIBROID  PHTHISIS 

Clinical  Pathology.— Fibroid  phlliisis  is  a  form  of  ehronic  pul- 
monary Inltpreiiinsis.  in  the  cvnlutioti  of  whicb  the  predominant 
feahire  is  the  fnrmalion  of  an  eseessive  anioutit  of  fibrous  con- 
neetive  tissue.  In  the  iucideiice  of  the  disease  the  tnbercuTous 
infcetinn  of  the  lung  nuiy  be  the  primary  afTeetion,  and  through 
the  process  of  reparative  sclerosis  tiie  disease  may  assume  the 
fibroid  type.  On  the  i-ont rar}-,  the  lubi-rculous  infection  may  be 
engrafted  upon  a  liuu;  which  was  ]UTvicmsly  flljrosed.  either  as  a 
result  of  pneuiiionftkoiiiosls  or  cliroiiic  itTterslltial  pneumonia  fol- 
lowing an  luircsolvt'd  lobar  pueunuinia  wiiirh  has  healed  by  scle- 
rosiSj  or  a  pleurngenous  interstitial  pjunimonia. 

In  the  cases  wliieh  arc  primarily  tuberculous,  the  disease  has 
its  inception  in  an  apex  fif  oin'  or  both  lungs;  and,  as  in  other 
forms  of  the  disease,  it  progresses  downward,  involving  the  lower 
lobes  in  regular  pingri-ssion.  In  this  class  of  cases  one  apex  may 
be  sclerosed,  or  the  entire  lung  may  be  sclerotic  and  shrunken, 
showing  cavities  and  Iiroiicbial  dibilations,  which  nuiy  be  empty 
or  which  may  be  tilled  with  caseous  material.  In  many  instances 
the  only  way  of  determining  whether  a  pulmonary  fibrosis  is  tu- 
berculous or  nontuljcrculoufi  is  by  llic  presence  or  absence  of  the 
tubercle  bacillus  in  tlic  sputum  during  the  life  of  the  patient. 

The  distribution  of  the  fibrosis  is  largely  intiuenced  by  the  man- 
ner of  production  of  the  disease.  In  cases  which  arise  from  in- 
halation through  the  resiiiratory  passages,  the  formation  of  con- 
nective ti.ssue  assumes  the  eharacler  of  a  peribronchial  fibrosis, 
and  is  most  proriuunt^ed  around  the  bronclii  and  bronchioles; 
whereas  in  the  cases  which  develop  as  a  sequela  of  tuberculous 
pleurisy  the  periplicral  portions  of  the  lung  are  most  ev 
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involved  and  bands  of  fihrfms  €0iiiuM»tiv<?   tissue  pass   from  t 
pttnira  into  the  deeper  portions  of  the  luiij?. 

Whatever  the  mode  of  produetioii  of  the  disease,  the  uUiinf 
result  is  a  marked  diininution  in  the  size  of  the  lung  which 
shrunken,  pigmented,  and  nceiijiies  a  very  small  area  of  the  upp 
portion  of  the  pleural  eavily  near  the  vertebral  column. 

Physical  Sig^. — Inspection. — The  physical  tindinj^s  in  fihrt 
phthisis  are  almost  idenlieal  with  those  of  ehronie.  intt-rstit 
pneumonia.  The  side  of  the  thorax  corresponding?  to  ihe  fihros 
lung  is  shrunken,  presenting  local  retractions,  with  droopi 
shoulder,  and  a  minimal  dejrree  of  expansion  in  the  atlvaneed  ci 
of  the  disease.  Scoliosis  is  frefjneiitly  present  with  Uie  tliora* 
deformity,  with  the  concavity  tUn-rtrd  tuward  the  side  of  the  d 
ease.  Likewise,  the  cardiac  impulse  is  ilisphn-ed  Toward  the  si 
of  the  cirrhotic  lunj;.  In  leftsidcd  discasi'  there  is  fre(|ui'ntlv 
wide  imptdse  in  the  third  and  fruirth  iolcrspnees;  while  in  disci 
of  the  ri^dit  lunp:  the  irn[nilso  i.s  frcfpiciitly  invisible,  us  it  is  d 
placed  toward  the  riglit  1o  sn«'h  decree  as  to  lie  behind  t 
sternum. 

The  intercostal  spaces  n»*e  narrnwfd.  and  the  ribs  occjisiona 
overlap  upon  ihe  side  of  the  discasi-d  Iiin*r.  The  depressions 
tiie  snpraclaviruhir  and  iiiftiiclaviniliir  rr^ddiis  nre  abnorma 
deep,  and  the  clavicles  are  tinduly  prtunincut.  The  sourrd  side 
the  thorax  ]H-esents  vicin-i<ins  cxiujnsiun  as  a  result  of  cumpensalc 
emphysema  of  the  sound  lung. 

PijJpaflon. —  In  incij)icnt  casi-s;  palpation  is  serviceable  in  dete 

ing   slight   degrees   of   deneient    eK|>;iiisifni    which    have    escaji 

detection  during  tnspceti(»n  i»f  the  thorax.     \'oe,il  fri'tnitus  v;ir 

in  intensity  with  Ihe  cmidition  id"  tlie  Iiuig  and  the  pb'iira.     P 

pation   of  the  thftrax   overlying  a   tdiTluttlc   lung  whiidi    is   inn 

diately  subjaeeiit  to  llir  chest  wall  an<l  i»alpation  over  puhnonii 

cavities  yield    exaggeration   td'   vm-al    rretnitiis;    wherens    in    1 

presence  of  excessive  pleural   ihickening.  and  when  the  lung 

shrunken  and  is  not  in  contact  with  the  Ihoracic  parieties,  vo' 

fremitus   is   diminishet^   in    inlcostly   oi-   is    aludished.     Similar 

when  ttic  fibrosis  is  centrally  situated  and  is  covered  by  nori] 

pnlmonarv  tissue,  vr>cal  fremitus  is  lundtered  ur  is  actually  dim 

'"  'rd pat  inn   nf  the    thorax   over   the   sound   lung. 

\  vo  us  is  diminished  as  a  result  of  ra 

nsntory  emphysema. 

'   aix'x    ujion    Ihe   diseased   s 

souance  owing   to  retraction 
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the  pulnionar.v  apex.  Cavitation  in  the  uppor  lobe  of  the  lung 
is  indicated  by  liyperresonanee  or  tympany  in  the  infraelavicuhir 
refjion.  In  cases  with  excessive  pleural  thickening  the  percussion 
note  if*  impaired  and  there  is  a  marked  sense  of  resistance  as  ap- 
preciated by  the  plexiraeter  finger.  Tympany  over  the  lower  lobe 
of  the  lung  is  indicative  of  cavitation  which  is  commonly  bron- 
chiectatie  in  orip-in.  Percussion  of  the  sound  lung  in  unilateral 
disease  yields  byperrcsonance. 

Ausctdf  at  ion,— The  re.si)iration  over  the  upper  lobe  of  the  lung 
in  the  infraclavicular  region  is  commonly  bronchovestcular  or 
frankly  broncliial ;  and  in  the  presence  of  cavitation  in  this  recrion 
is  amphoric  or  cavernous.  At  the  bases  there  is  frequently  dis- 
tinct bronchial  breathing,  unless  the  disease  be  so  advanced  that 
the  lunp;  is  retraetetl  into  the  upper  portion  of  the  pleural  cavity, 
in  which  event  the  respiratory  murmur  is  distant  or  entirely  in- 
audible. Rales  of  chronic  bronchitis  are  quite  constantly  present 
over  the  diseased  fuller.  The  pulmonie  sfcond  sound  is  apt  to 
show  accentuation. 

Diagnosis.— Deformity  of  the  thorax,  the  wide  area  of  the 
curdiac  impulse  in  left-sided  disease  and  absence  of  the  impulse 
very  freriuently  in  riy;ht-sided  disease,  the  bronchial  or  amphoric 
breatfi  sounds  over  an  apex  of  the  lung,  associated  with  dullness 
or  tympany  as  the  case  may  prove,  indicate  fibrosis  of  the  lung 
with  cavity  fnnriation.  Whether  or  not  this  is  tuberculous  in 
orijrin  is  to  be  detfrmined  by  the  examination  of  the  sputum  for 
the  tiibi'i-rle  baeilbis.  lint  in  fibroid  phthisis,  in  contradistinc- 
tion from  tJie  fii)rosis  uf  rlimnic  interstitial  pneumonia,  the  dis- 
ease is  ajd  to  Ik*  bilateral,  whereas  in  the  ease  of  fibrosis  from 
chrfiiiic  iiitrrsf  itial  pneumonia  it  is  apt  to  be  unilateral.  It  fol- 
lows thai  careFid  exaiiiinatinn  of  both  lungs  should  be  practiced 
for  fhe  pinpose  of  dct(M*ling  signs  of  disease  in  an  apparently 
normal  liiii^'. 

PULMONARY  SYPHILIS 

Clinical  Pathology.— Syplii  I  is  atlarks  the  lung  in  two  forms; 
namely,  as  I'muji  nititl  siffthtlis',  aiul  as  acquired  st/pkilia  of  the  lung. 

Congenital  sypjiilis  of  the  lung  was  first  described  by  Virehow  as 
•'pneuniojiia  alba."  The  lung  iti  congeiiital  syjihilis  is  enlarged, 
showing  nil  ils  e\f(<i*iial  snrfjiee  iiulciifat  loiis  corresponding  with  the 
ribs  with  wtiit-li  it  is  in  rutifart.  The  long  is  white  or  slightly  tinged 
with  yellow;  i1  is  linn:  and  ii|i(>n  scrtidu  Ibi'  cut  surface  resembles 
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macroscopically  a  swtion  of  pancreatic  tissue,  a  eoiidition  to  whi 
Lorain  and  Robin  applied  the  term  "pancreatization/' 

Mieroscopieally  the  interalveolar  septa  show  an  overgrowth 
fibrous  connective  tissue,  leading  to  thickening  of  the  alveolar  wal 
the  alveolar  spaces  being  smaller  than  normal  and  densely  pack 
with  desquamated  epithelial  cells,  cellular  detritus,  and  fat.  Ho 
man  called  attention  to  a  thickening  of  the  vascular  walls  in  t 
interalveolar  septa,  analogous  to  that  wiiich  occurs  in  syphilil 
fetal  tissue  elsewhere,  the  vessels  often  presenting,  as  well,  e^ 
dences  of  hyaline  degeneration. 

The  lesions  of  acquired  syphilis  of  the  lung  may  assume  thr 
types;  namely,  gummata,  interstitial  Si'lerosis  analogous  to  ehroi 


Fig.    1 1  J. — I'licumonia  all>a  of   iicwburn,      (  Fn.m   Mi  I'^irLiinl.) 

interstitial  pneumonia  from  othi-r  causes,  and  syphilitic  brouch 
pneumonia. 

The  gummata  arc  situated  deeply  luar  tin-  root  of  the  lung,  xar 
ing  in  size  from  a  hazelnut  to  a  hen 's  egg  oi-  larger.  They  are  proi 
to  soften  and  to  break  into  a  bronchus  ov  to  undergo  sclerosis  at 
by  traction  lead  to  bronchiectatic  dilatations.  (lumnuila  arc  tl 
rarest  of  syphilitic  lesions  of  the  lungs.  Wagiirr  and  IlciHip  rl 
scribed  gtimmata  in  both  the  upi)er  and  lower  lobes  of  the  lini 
situated  principally  toward  tlie  root,  usually  containing  in  the 
center  a  dilated  bronchus  with  chronically  inflamed  mucous  mei 
brane.  The  lung  intt^rveiiing  lu-twr-en  the  gumninta  was  partial 
crepitant,  while  the  apices  and  antrrior  bunleis  of  the  lungs  we 
in  a  state  of  compensatory  emphysema. 

The  interstitial  sclerosis  attending  acr[uired  syphilis  of  the  lui 
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has  its  inception  near  the  root  of  the  luiij;,  and  extends  tlienee  in 
various  directions  between  the  lobules  of  the  lung.  The  patches  of 
insular  sclerosis  often  extend  in  all  directions  from  gummata  situ- 
ated near  the  pulmonary  root,  dividing:  the  lung  into  a  number  of 
artificial  subdivisions.  Traction  diverticula  arc  formed,  which  lead 
to  bronchiectases. 

The  bronehopiietnnonia  of  syphilis  does  not  differ  essentially 
from  bronchopneumonia  of  other  causes,  Pavloff  describing  a 
bilateral,  syphilitic  bronchopneumonia  with  patches  of  consolida- 
tion interspersed  between  areas  of  normal  tissue  in  both  lunjfs. 
The  alveoli  are  filled  with  desquamated  epithelial  cells,  with  a  vari- 
able number  of  erytliroeytes  and  leucocytes,  tlie  pneumonic  patches 
lirinn;  dull  slate-colored  upon  section. 

Physical  Signs.— Coiif^'cnital  syphilis  of  the  lung  must  in  certain 
instances  be  differentiated  from  atelectasis,  which  it  closely  simu- 
lates; but  there  are  usually  sufficient  evidences  of  congenital 
sypliilis  upon  the  exterior  of  the  body  to  render  the  diagnosis 
clear. 

The  physical  signs  of  ac(iuired  syphilis  are  not  characteristic, 
the  clinical  pietin-e  being  often  that  of  chronic  interstitial  pneu- 
monia, from  other  causes,  eliroriii'  ulcerative  phthisis,  or  ordinary 
bronchopneumonia.  However,  there  are  certain  localizations  of 
the  principal  signs  emanating  from  pulmonary  syphilis  which 
are  of  considerable  iud  in  diagnosis.  Thus,  the  lesions  are  usually 
situated  near  the  root  of  the  iuug,  gnninuita  and  sclerosis  in  this 
situation  giving  rise  tn  dulliiess  upon  jiereussiou  and  bronchial 
breath  sounds  ujion  anseidliilioji  along  the  lateral  sternal  bor- 
ders, over  the  roots  of  the  lungs,  which  signs  decrease  in  intensity 
as  the  examiner  progresses  outward,  upward,  and  downward 
from  this  area.  Orinididier  lays  great  cmplmsis  upon  the  locali- 
zation of  the  physical  signs  in  these  regions  of  the  thorax,  while 
Paukritins  jioints  out  the  iniportanee  of  dullness  in  the  inter- 
scnpuhir  regions  at  the  same  level. 

The  disease  is  inoductive  of  ehnjuic  enngli.  which  is  not  in- 
frequently attended  by  hemoptysis  and  fever,  simulating  rather 
closely  the  picture  of  ehronie  ulcerative  phthisis;  but  there  can 
often  be  found  evidences  of  syphilis  in  other  regions  of  the  body, 
and  the  specific  tests  for  syphilis  are  available. 

PNEUMONOKONIOSIS 

Clinical  Pathology.-  Pneumonokoniitsis  is  a  chronic  in- 
of  the  lungs  due  to  the  inhalalion  of  various  dusts  a: 
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the  fibers  of  wool,  flax,  cotton,  tobacco,  or  particles  of  glass,  bone, 
or  horn,  in  the  eonrse  of  an  occupation. 

A}ithracosis,  or  "coal  miner's  disease,"  arises  as  the  result  of  the 
prolonged  inhalation  of  fine  partieles  of  coal.  The  minute  amounts 
of  this  dust  which  are  usually  inlialcd  by  persons  wlio  do  not  pursue 
an  occupation  which  habitually  brings  them  into  contact  with  coal 
dust  are  absorbed  by  the  leucocytes  which  are  present  upon  the 
surfaces  of.  the  respiratory  passages;  and  they  are  carried  upward 
by  the  action  of  the  ciliated  epithelium  of  the  respiratory  tract, 
and  are  expectorated.  When,  however,  the  dust  is  inhaled  in  larger 
amount,  some  of  the  coal  particles  penetrate  the  bronclnHl  mucous 
ini'iubranc  and  find  lodgment  in  the  sulijacent  connective  tissue 
layer,  or  enter  the  lymph  stream  and  are  conveyed  to  the  smaller 
lymphatic  glarids  around  the  blood  vessels,  the  bronchi,  the  pleura, 
or  in  tlie  mediastinum.  The  lungs  of  all  dwellers  in  cities  are 
moderately  pigmented  from  the  inhalation  of  eoal  dust  and  soot, 
wliile  the  lungs  of  persons  who  have  lived  alt  their  days  in  the  open 
country,  remote  from  large  manufacturing  industries,  are  fre- 
(juently  pink  in  cnlnr  and  free  from  this  pigmentation. 

When  soot  or  coal  thist  is  iidialcd  in  excessive  cpiantities,  as  in 
the  case  of  the  coal  miner,  a  jK>r{ion  of  it  penetrates  to  the  ulti- 
mate ramifications  of  the  bronchioles  ami  tn  the  pulmonary  alveoli. 
In  the  lungs  which  arc  the  seat  of  this  I'xtrcme  grade  of  anthracosia 
tbe  organs  are  liistiiu'tly  blark.  Tbc  irritatinji  of  the  fine  grains 
of  dust  in  thi^  interslin>s  of  the  pulmonary  tissue's  excites  the  pro- 
liferation of  tilirous  connective  tissue.  I'csulling  in  tibrosis  in  insular 
fjici.  Upon  section  tlicst'  tibrosed  areas  arc  bard  to  the  touch  and 
they  exude  a  black  fluid,  Bitfuse  indunitinii  of  an  entire  lung,  or  of 
llie  greali'T  ptu'tiou  of  a  lung,  is  cunmionly  mrduntcn'd  at  autopsy. 

The  bronchial  and  mediastiiuil  lympiialir  glands  share  in  the 
g*'neral  induration,  and  they  are  frecjuently  tbe  seat  of  periadenitis 
l>y  virtue  of  which  they  aithcre  to  tlic  adjin^nit  large  vessels,  and 
by  rupture  into  the  same  they  distribute  tbc  jiigmentation  to  vari- 
ous (►rgans  of  the  body,  as  the  liver,  spleen,  kidneys,  and  mesenteric 
iymitbatic  glands. 

Bronchial  perilymplunleuitis  nuiy  lead  to  tbe  formation  of  adhe- 
sions between  the  glands  aiiel  the  pericardium,  pnuliu'ing  a  ebrouic 
nii^diastinoperiearditis.  Adhesions  are  apt  to  form  between  tliese 
glands  and  the  esophagus,  and  lead  to  the  formation  of  esophageal 
diverticidum.  Similarly  adhesions  are  prone  to  fiu-m  between  the 
mesenteric  glands  and  the  aorta,  with  subse<juont  erosion  of  that 
vessel  with  fatal  hemorrhage.     Adhesive  bands  nm»'  istrict 
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the  trachea  or  adjacent  blood  vpssels,  producing  trachral  steno 
with  Htridulous  respiration,  or  vascular  constrict  ion  with  tiie  pi 
diiction  of  murmurs.  Adhesions  may  produce  aspiration  pnc 
monia  when  a  gland  erodes  a  brnnchus  and  discharges  its  eoiitci 
by  that  avenue.  Moreover,  tlie  chranieally  inflamed  glands  m 
produce  vagus  or  recurrent  laryngf-al  lu^rve  paralysis  by  pressu 
ui)on  these  nerves. 

CixdicosiSf  due  to  the  inhalation  of  the  fine  dust  of  alumii 
quartz,  or  sandstone,  is  known  as  'Vstone-cutter's  phthisis,"  mi 
stone  maker's  phthisis, **  "grinders  rot/'  or  "potter's  astlima 
Chalieosis  produces  a  greater  decree  of  induration  of  the  lung  th 
does  any  other  form  of  pneunionokoniosis. 

Siderosis  is  a  fibrosis  of  the  lung  due  to  the  inhahitinn  ot"  ir 
filings  or  iron  dust.    The  changi's  in  the  lungs  and  tln>  inrdiast  it 
and  bronchial  glands  are  similar  to  thost^  wliieli  aceampany  antbi 
cosis;  but  the  induration  attains  a  greater  degree  than  it  does 
antbracosis. 

The  areas  of  insular  seh'rosis  which  are  formed  throughout  t 
lungs,  in  certain  cases  undergo  softening  and  furtn  puliuona 
cavities.  In  other  instances  the  softening  is  (bie  to  snbs<'<jiient  i 
feetion  with  the  tubercle  bacillus;  all  hough,  as  a  rule,  the  pne 
monokoniotic  lung  does  not  appear  to  prove  a  fertile  field  for  t 
ravages  of  the  tubercle  bacillus,  As  a  result  of  the  chronic  inflai 
mation  which  is  induced  by  i\w  coutinual  aspiration  of  the  irrlta 
dusts,  the  bronchial  tubes  show  a  ehroiiic  bronchitis,  whieh  is  f< 
lowed  in  many  cases  by  em|>]iysema.  while  the  lung  sluwly  n\u\\ 
goes  a  slow,  insular  Kclei'osis. 

Physical  Signs. — The  physical   signs  of  piieunioiioUnniosis  a 
modified   and    intlueueed    hy   the    coincident    chronic    bronehit 
emphysema,    or    interstitial    sclerosis,    with    necasioiial    signs 
excavation  of   the  lung   engrafted   upon   tliesi'  signs.     Siyiis 
cavity  suggest  chronic  idcerative  phthisis  or  lirouehiectasis,  ai 
it  should  be  borne  in  mind  that  both  diseases  are  possil>le  eonip 
cations  of  pneumonokoniosis.     In  a   typiciil   case  of  pneumnii 
koniosis  the   physical  signs  are   evolved   with    a   fair   degree 
regularity.     The  earliest  signs  to  become  manifest  are  those  nf 
chronic  bronchitis;  then  tliere  appears  the  picture  of  ii  gnidual 
developing  hypertrophic  emphysema;  and  finally  signs  of  ehroii 
interstitial  pneumonia  become  evident,  with  nr  without  signs 
brouehieetasis  or  cavitation. 

The  sputum  in  these  eases  is  frequently  of  assistance  in  est  a 
lishing  the  diagnosis.     Tn  antbracosis  it  is  Idaek  from  the  coutc 
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of  coal  dust :  in  »!»«»  it  m  fvddkh  m^  bmva^  widle  in  thtdieo- 
8is  the  Khining  partieks  of  ttone  dost  ean  be  Men  ■ueroMapieally. 
Diagnogu.— The  diasnosk  ts  to  be  fooiMied  upon  a  history  of  an 
occujiatiori  which  require*  the  long-«>ntinn«d  inhalation  of  dusts, 
and  upon  physical  sicns  of  chronic  bronchitis,  emphysema,  and 
insular  sclerosis  of  the  lung,  with  or  without  evidences  of  cavity 
formation,  aud  upf>n  the  characteristic  sputum.  Late  in  tk 
course  of  Uif  disease,  the  sputum  in  a  suspected  ease  may  show 
the  tuherrlr-  Larillus  from  subsequent  tuberculous  infection. 

ATELECTASIS 

Clinical  Pathology.  Iiiiii**TlV(/t  cxpiiiisioii  of  the  lung  or  partial 
colhijtsc  dl"  ji  lnii;r  wliidi  has  ln'cuiiie  fully  expanded  may  be  con- 
geiiitHJ  iir  ju-<|utnTl,  hi  llu*  t'<>u«;enital  form  of  atelectasis  the 
lung  has  iu-vit  alhtim'd  ils  iiroper  decree  of  expansion;  while  in 
The  aiMjuirt-d  t'lvnn.  \\  hich  is  n  disease  of  later  life,  there  ocenrs 
fnim  various  caiisrs  ji   |»ai'lial  ('iilhipst'  of  the  lung. 

CoMiJt  tiitfi!  nil  ftrftisis  is  a  ilisc.isc  tif  the  newly  borii^  developing 
usually  ns  a  rcMih  nf  insutliriiMil  inHatinn  of  the  liin^  due  to  the 
Aspiralioii  of  imrouimu  or  tniirns  dinitiji  parturition,  or  from  ah- 
Jiorwal  wrrtktiess  of  tin*  n'spiralorv  iniiseles  subsequent  to  birth. 
In  ateh>MalJ»'  rhiMn'ti  who  Mirvivi*.  Ilo'  ank'rior  borders  and  the 
apiocs  M  \W  Uni^rs  .'in'  parlialiy  iiiHatcd,  while  llie  centra!  and 
Jo^Y^r  |v>rtuMis  of  ih«'  liiiitrs  an*  brownish  nui  vascular,  and  fail  to 

AxthechUd  i:n»nsNtiiM\titl\  the  ant«'riorand  upper  jKirtious  of  the 
)nn<r».  Inss^twe  emphyjwMualous  fiMm  compensatorj-  emphysema, 
\i^Kde  Ou^  tleeper  poiH«Mis  .-^rr  \ery  i.iril,v  in  attaining  their  proper 
tlt^lHV  ty\  c\pa»Mon  ronuvnitrtl  nteltvtAsis  is  a  bilateral  disease, 
«4V\vlt)«(t  K^il»  1in>»yv  mu\  umusUx  to  a  similar  di'^rv^e.  It  is  probable 
(Km  Oi<»  ivufi-al  jvit»m»*  of  the  btwpi  M  atelectatic  children  never 
ana«H  iiv  r»OI  »»M^1»t>n  a>  fh*^  te»»*iencv  is  ratl^er  for  secondary 
oImiwii^  i»»  •HVMt  v\bi,li  >i\«d  t»>  T^^len^svs  nrni  contraction  of  the 
i^»s^|V\  ^^»>vihMi  »^1  tho  S»nu  ne«r  }hc  v^}}vx\nAtx  twki, 

I, »,}♦..•> v<  j^r.;.. '.K.k  »x  fi\\nic>«tl\  Ihr  ty*stth  <rf  e«aipression  of 
0»«  b»«v  U\  <k  )>\r^^^'9^^  .>(^'^»v»Av..  A  limw^t.  a»>rMr>^saa.  «r  dcfoTMity  of 
fill  ihiWHt'W  t\ h\)     TV,  «n.vNfi  ^i./i fi;;  A-viiTW  of  the  diaetttt.  h««««cr, 

Oiv\»^%   »st  e(i^\\nni>   Imv»».»V^i<v  «v  K>v«»i.>lv>^Ttr«imvia  ike  tcminal 
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circumscribed  areas  of  atelectasis.  Conditions  of  great  debility, 
the  result  of  malnutrition  or  lying  long  in  the  recumbent  posture 
with  an  exhausting  disease,  occasionally  induce  areas  of  circum- 
scribed atelectasis. 

The  atelectatic  area  of  the  lung  is  darker  than  the  adjacent  tis- 
sues, is  depressed  below  the  surface  of  adjacent  areas  of  the  lung, 
and  is  usually  distributed  in  a  nunibcr  of  areas  corresponding  to 
lobules  of  the  lung.  Upon  section  the  areas  are  usually  dry,  but 
they  may  be  moist  from  the  presence  of  chronic  passive  cougestion. 

Physical  Signs,— The  physical  signs  of  atelectasis  are  influenced 
and  moditied  by  the  primary  manifestations  of  the  disease  or 
condition  which  has  been  the  occasion  of  the  at  elect  a  lie  state  of 
the  pulmonary  tissues.  The  signs  also  vary  in  intensity  with  the 
volume  of  lung  involved  in  the  atelectasis  and  the  nnidilion  of 
the  undiseased  i>ortion  of  tiie  bronchopulmonary  syslem.  It  is 
obvious  that  the  physical  signs  arising  from  collapse  of  iiti  entire 
lobe  or  an  entire  lung  will  difTer  murk«Hlly  in  diistributiuii  and 
degree  from  those  which  are  referable  to  a  few  scattered  areas 
of  pulmonary  collapse. 

Inspection. — Extensive  atelwtasis,  involving  a  ennsideralilo  area 
of  a  lung,  gives  rise  to  dyspnea  and  occasional ly  to  eyanasis.  with 
inspiratory  retraction  of  the  lower  intercti.stal  spares  utid  Hn-  epi- 
ga.strium.  In  congenital  atelectasis  the  ehihl  snlfers  with  repculetl 
suffocative  attacks  during  wliirh  iiiuaediate  dissolution  seems  to  be 
imminent.  The  expansion  of  the  thorax  is  materially  diminished 
in  extensive  atelectasis. 

Palpation. — Vocal  fremitus  over  tlif  area  of  disease  may  be 
diminished,  absent,  or  exaggerated,  drpeniling  u|H}n  tlie  state  of 
the  pulmonary  parenchyma.  Collapsed,  toneless  pnlnmnary  tis-sue 
fails  to  conduct  the  vocal  vibrutinns  with  the  normal  inlensity  ;  and 
if  a  main  bronchus  is  completely  obstructed,  tliere  is  absence  of 
vocal  fremitus  over  the  distribulion  of  the  bronehus.  However, 
when  secondary  elianges  have  heen  establislnsl  in  a  case  of  atelecta- 
sis with  partial  broneliostenosis.  tlic  fremitus  is  triinsmitted  by  the 
consolidated  or  sclerotic  tissues  with  undue  intensity  to  the  thoracic 
wall.  Pleural  friction  fremitus  is  oeeasionally  dcujonstrabie,  due  to 
involvement  of  the  pleura  over  Ihe  aleleetatie  area. 

Percussion. — The  dullness  whicli  would  be  produced  by  small 
patches  of  atelectasis  is  ctFeetually  maskt'd  by  the  byperrosonanee 
of  the  adjacent  emphysfmatnus  areas.  In  order  to  afford  dullness 
upon  percussion  an  area  of  atelectasis  must  be  large  and  situated 
in  the  peripheral  portion  of  the  lung.    A  patch  which  directly  over- 
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lies  a  large  bronchus  yields  the  tympany  of  the  bronchus  upon 
forcible  percussion.  Deeply  seated  areas  of  atelectasis  fail  to  yield 
dullness,  owing  to  the  intervention  of  the  normal  crepitant  tissues 
between  the  area  of  disease  and  the  chest  wall. 

Ausculiatwn. — The  vesicular  raiirmur  is  feeble  or  abolished  over 
nn  area  of  atelectasis,  unless  the  area  of  collapse  overlies  a  large 
bronchus,  in  which  event  the  murmur  is  bronchovesieular  or 
frankly  bronchial.  In  the  presence  of  nonextensive  areas  of  col- 
lapse the  only  auscultatory  sign  may  be  the  presence  of  a  few 
crepitant  rales  upon  full  inspiration.  This  holds  true  of  the  cases 
of  atelectasis  wliich  develop  in  the  dependent  portions  of  the  lungs 
in  patients  who  have  been  long  in  the  recumbent  posture  with 
exhaustive  disease.  In  cases  of  extensive  atelectasis  the  second 
sound  of  the  heart  is  accentuated  at  the  pulmonary  area. 

Diagnosis, — The  diagnosis  of  pulmonary  atelectasis  is  fre- 
quently for  a  time  difficult  or  impossible.  The  finding  of  res- 
piratory embarrassment  and  the  location  of  some  adequate 
causative  lesion  such  as  bronchial  obstruction  or  pulmonary 
compression  is  suggestive.  The  physical  signs  are  seldom  definite 
and  distinctive,  as  small  areas  of  collapse  have  their  physical 
signs  effectually  nuisked  by  the  eniphysemataus  state  of  the 
surroniuliug  lung.  Jlnreover,  as  a  larger  area  of  collapse  is  apt 
to  overlie  a  large  bronchus  and  to  have  its  tympanitic  note  en- 
grafted upon  the  dullness  of  the  atelectasis,  a  pulmonary  cavity 
is  apt  to  be  suspected  where  none  exists.  The  fact  that  the  physi- 
cal signs  have  a  tcTuiency  1o  improve  and  to  regress  with  changes 
of  posture  and  with  deep  inflation  of  the  lungs  is  suggestive  of 
atelectasis. 

HYPERTROPHIC  EMPHYSEMA 

Clinical  Pathology. — In  hypertrophic  eniphyscmn.  idiopathic, 
or  substantive  emphysema,  or  the  large-Iun^'cd  emphysema  of 
Jenner,  the  lungs  are  enlarged,  llie  air  cells  are  greatly  distended 
with  air,  and  the  inleralveolar  septa  are  thinned  and  atrophic. 
The  disease  is  also  known  by  the  names  of  chronic  and  diftnse 
empbysenia. 

The  disease  is  usually  encountered  in  persons  who  suffer  with 
chronic  bronchitis  or  whose  occupations  require  forcible  expira- 
tion with  the  glottis  closed,  as  in  the  case  of  glass-hlowers  and 
players  upon  wind  instruments.  It  is  probabh'  that  impaired 
nutrition  of  the  alveolar  walls,  with  the  result  that  the  elastic 
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tissme  is  unable  to  contract  and  adequately  expel  the  air  from  t 
infundibula  plays  a  part  in  the  i)rodiictiou  of  the  disea 
FVeund's  theory  of  the  mechanism  of  production  of  hypertropl 
emphysema  assumes  that  it  is  primarily  a  disease  of  the  cosi 
cartilages;  that  there  is  a  chronic  hyperplasia  of  these  cartilag 
which  by  ossifying  prematurely  cause  the  thoracic  wall  to  Ic 
its  elasticity,  the  emphysema  of  the  lungs  developing  secondari 
as  a  result  of  lack  of  proper  support  to  the  lungs, 

Hj-pertrophie  emphysema  is  a  bilateral  disease,  and  invoh 
both  lungs  to  a  similar  degree.     The  distcTition  of  t!u*  lungs 


Fig.  lis. — Pulrfionary  fapillarirs.  The  waits  of  the  alveoli  are  ihickl)-  slu<Wcd  v 
capUUriFs;  any  markcH  alteration  of  alveolar  air  tcnsicn  will  Ihirrfure  havi-  a  fimfoi 
effect  upon  the  circulation.     {Urown.  afkr   Kohm,   Uaviilrd,   ami   llulu  r  .1 

general  in  all  directions,  but  it  attains  its  maximum  deforce  in  I 
anterior  pulmonary  borders,  which,  overlappiiirr  the  heart,  gi 
rise  to  a  diminution  of  tlie  nrva  of  that  organ  which  is  in  eonti 
with  the  anterior  chest  and  causes  a  consequent  diminution  in  t 
area  of  cardiac  dullness.  Tlie  Innfrs  are  eiilarfrcd;  they  are  pa 
they  are  light  and  feathery  to  the  touch;  mid  they  do  not  eollaj 
readily  when  the  thorax  is  opened  at  autopsy. 

roscopically    the    alveoli    nre    observed    to    be    abnormal 
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large,  and  it  is  observed  Uiat  in  nanj  instmnees  the  interalveolar 
•epta  are  atrophic  and  have  ruptured,  leading  to  the  prodaction 
of  larger  earities  by  the  eoaleseence  of  several  alveoli.  With  the 
destruction  of  the  alveolar  sepu,  the  eapillaries  whieh  they  sup- 
ported are  destroyed,  and  the  quantity  of  blood  which  is  exposed 
to  the  air  in  the  infundibula  is  commensurately  diminished,  re- 
sulting in  deficient  aeration  of  the  blood,  with  consequent  dysp- 
nea and  occasionally  cyanosis  upon  moderate  exertion. 

The  pleura  covering  the  lung  loses  its  pigmentation  in  patches, 
a  condition  which  was  termed  by  Virehow  "albinism  of  the  lung." 
The  bronchi  and  bronchioles  show  signs  of  chronic  bronehitiSi 
and  bronchieetatic  dilatations  are  common. 

The  right  heart  gradually  hypertrophies,  as  a  result  of  the  in- 
creased burden  which  is  thrown  upon  it,  and  the  tricuspid  ring 
is  iKsually  enlarged  so  that  the  valve  segments  often  fail  to  close 
the  orifice  completely. 

Rupture  of  the  atrophic  walls  of  the  infundibula  subjacent  to 
thp  pleura  may  result  in  the  production  of  pneumothorax. 

Physical  Signs. — Inspection. — Hypertrophic  emphysema  pro- 
duces a  definite  alteration  in  the  size  and  shape  of  the  thorax,  the 
barrel-chest  of  this  disea.se.  In  this  type  of  tliorax,  the  antero- 
posterior diameter  is  increased  to  sueh  a  degree  that  it  equals  or 
exceeds  the  transverse  diameter.  The  expansion  of  the  chest  is 
minimal,  the  thorax  rising  and  falling  vertieally  en  masse.  The 
expiralorj'  movement  is  of  longor  duration  than  is  the  inspiratory 
t'ffort. 

The  cardiac  impulse  is  often  invisible,  and  there  is  frequently 
visible  epigastric  pul-sation,  while  pulsation  of  the  jugular  veins 
is  common.  In  the  late  period  of  the  di>easi'.  wlion  cardiae  failure 
is  imminent,  the  patient  is  dyspneie,  and  frequently  eyauotic. 
Not  infn-queiitly  there  is  a  di-licate  tracery  of  distondt'd  veins  over 
the  lower  portion  of  the  thorax.  prodne«*d  by  intrathoraeic  obstruc- 
tion to  the  vi-nous  return. 

The  facies  of  hypertrophie  emphysenui  is  fairly  elianieteristic  of 
the  disease.  The  eyes  are  slightly  prominent :  the  nose  is  somewhat 
thif'kened  and  cyanotic;  while  the  bead  is  Ihnvwn  sliglitly  backward 
in  the  effort  to  bring  the  aceessory  muscles  of  respiration  into  play. 
The  neck  is  short  and  thiek  with  prominent  steriiomastoids  and 
trappzii. 

Litten  s  diaphragmatic  shadow  is  ahulislo^i  in  the  established 
ease  of  liypertn*phir  eniphysenui;  th<'  suhji'ci    urcM-uis   piTsistent 
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cbronic  cough:  and  the  terminal  phalanges  of  the  fingers  are  f 
quently  clubbed. 

Palpation. — As  a  consequence  of  the  excessive  aerial  content 
the  lungs,  vocal  fremitus  is  diminished  in  intensity  over  both  sii 
of  the  thorax.  However,  in  eases  with  marked  chronic  bronchi 
rhonchal  fremitus  is  occasionally  encountered.  Also  oceasiona 
the  intervention  of  the  voluminous  anterior  pulmonary  Uord 
between  the  heart  and  the  chest  wall  obscures  the  cardiac  impul 

Frequently  there  is  a  palpabh^  impulse  in  the  epigastrium  wh 
is  due  to  the  powerfully  actini?  right  ventricle.  The  liver  is  seld 
displaced  sufficienth'  to  render  its  lower  border  freely  palpa 
below  the  right  costal  arch ;  but  in  late  cases,  when  right  ho 
failure  is  imminent,  palpation  of  the  liver  frequently  reveals  i 
systolic  pulsation  of  tricuspid  regurgitation.  The  spleen  is  rar 
displaced  in  hypertrophic  emphysema.  In  late  cases  palpation 
the  abdomen  may  reveal  the  presence  of  moderate  ast-ites. 

Palpation  reveals  the  dcfii-ii^it  expansion  of  the  {h(»rax:  and  n\ 
finger-tip  palpation  the  intercostal  spaces  are  hard  and  uriyit'ldi 

Percussion. — Percussion  yields  a  hypcrrcsonant  note  over  \u 
lungs ;  and  the  limits  nf  pulmonary  rosonniu'o  are  oxteiulcd  in 
directions^  upward  into  the  root  uL"  tlio  nrck.  anteritirly.  eiicroa 
ing  upon  the  area  of  cardiae  dullness,  and  infcriorly  ovrr  the  ar 
of  hepatic  and  splenic  dullness.  Percussion  is  usefnl  in  dotoet 
downward  displacement  of  tlie  liver,  aiid  the  jireseuee  nf  ascites 
eliciting  dullness  in  the  flanks  with  tympany  in  the  median  line 
the  abdomen. 

The  respiratory  exeursion  of  the  linigs,  as  determined  l*y  |i 
cu.ssing  the  lower  borders  fif  tho  linjnrs  during  exiviratiini  and 
spiration^   respectively,    is    greately    (diminished    in    liyprrtr<){i 
emphysema,  rarely  indeerl  execeilirig  half  an  inch. 

Avsculiafiou. — The  respiratory  sounds  arc  disiant,  with  (i 
longation  of  the  expiratory  phase.  The  expir'atory  nnn-niiir 
harsh  and  is  not  infrequently  dotted  willi  rales  uhi<*li  are  due 
chronic  bronehitis.  Tln'  ins]nrntory  nnirninr  is  always  short,  {i 
often  it  is  entirely  inaudible  during  <|intH  breathing.  \'rHal  r< 
nance,  like  vocal  fremitus,  is  inipaii^rd  ovt  r  Inith  Inngs. 

The  heart  sounds  as  a  whole  an'  ditninlslicd  in  intt'iisity.  owin^ 
the  intervention  of  the   distended   anterior  borders  of  the   In: 
between  the  heart  and  thi'  ehesi  wall.    Of  the  individual  sounds, 
pulmonary  sound  is  aeccntualcd,  as  a  result  of  thi'  nhstnrle  wh 
is  offered  to  the  pidinonai-y  eirenlation.     Late  in   the  disease 
murmur  of  tricuspid  regurgitation  is  often  audible. 


Dia^fnofis.— Tlie  dtai^ous  of  hypertrophic  emphyBema  is  fre- 
qijffitly  to  hv  mad«?  during  a  casual  examination.  It  rests  upon 
the  f|iaracteri*tic  deformity  of  the  thorax,  associated  with  dysp- 
n*'u  null  t'yHtitm'm,  persistent  chronic  cough,  the  short  or  absent 
jitHpifHt'iry  murmur,  and  the  prolonged,  harsh  expiratory 
murmur. 

ZHflTerential  DiagnosiB.— r/»ro«ic  hronchiiis,  with  its  chronic 
coiikIi,  H\ittrlti<:Hn  of  brealli  \i\mn  fxertion,  and  slightly  prolonged 
««x|nra(ory  murmur,  MiinulatoH  hypertrophic  emphysema;  but  this 
i\tHi'nm>  in  not  alti'iidcd  in  its  early  stages  by  deformity  of  the 
iUurnx,  iK'illuT  (hx'H  it  nn  a  rule  show  general  extension  of  the  limits 
*tt  \mU\\ni\nvy  nwiriaiicr,  vvhicli  forms  so  distinctive  a  feature  of 
li>|M'r1jojihi<'  niiitliyw'tfuj.     Howcvit,  the  two  diseases  frequently 

t*nntnn}{iKir*tr,  vvUirli  in  its  in('i|>ipiu*y  may  resemble  hyper- 
lnij»liic«  I'fniiliyMi'irui.  in  a  unilatiTal  atfertion,  which  develops  rap- 
Itlly,  airiinliMK  ii  tiiilluw  nrnl  tympanitic  note  upon  percussion, 
rn'i|iii'u1ly  (ilwi  ()ic  sitcnijssiivn  snuiul.  the  metallic  tinkle,  and  the 
I'liln  f(»H(,  wliii'li  Mi'fve  to  tlitVi'fcntiate  it  from  hypertrophic 
iUH|i1i,VNriiia 

ATROPHIC  EMPHYSEMA 
Olluliml    iNitlioloKy.      AlropltK*   einpliysoma,   a   pulmonary  dis- 

I'ahi^  to  ulihh  ilh'  luUil  Unlk  of  iIm*  lung  is  decreased,  is  a  senile 
I'hHHM''.  a  |K(i  I  Ml"  ilo»  wrnrral  wasiiiijj  of  the  tissues  of  the  body 
mmdi'hl  l.>  ail\(tn(<i<«l  <»i;o  The  d»scase.  if  such  it  may  be  styled, 
U  atMoi'talrvl  \\i\U  piMH«sh'ni  I'hrouu'  oouirh.  lastiiijr  over  a  period 
»tl   \[inn\    ),V4U\  auil   nsNoriaitd   \\\\\\  ohr\uno  shortness  of  breath 

Im  tho  M(h.i»»n  y\i  ahv^plnr  tiuphNsomA  the  thorax  is  abnormally 
MMrtll.  Iho  tkhiU|Uil\  .*l  (ho  nhs  is  tnert'astHl.  urnl  the  excursion  of 
Iho  1h(Nr<«\  dunut;  voxpui>t\on  »s  diMinctly  limited. 

rho  luu|]  «»»  M  whole  \h  tv^luoisl  »«  sije:  the  pleura  is  deeply 
)H<D^^it«nlisr  Hud  \\w  p\dmou{*v\  ^virrwoKxma  shows  evidence  of 
^Mdu^^s^rtVx  » .^un>vxu.*>v  edrw*  »m  infarvMVMv,  The  bronchial  tubes 
f>i*iju>'uM\  v^wu!  ddnuiu^^v  whu^h  arc  :mrTv>niKieti  by  areas  of 

Mvo^^^v^^^^^^^O\   ll^tMV  w  <ins>>NK>     ■  unr  of  iMOiy  of  the 

mtv^N^h>vl*v  M^jxin.  Wtv^it  U^  «>i.^  V,  , M  UripN"  ckambeM 

U>  <W  V>MiWv*v\v  M  wNvvv»)  vviMilU'V  »MW«<  TV  c*piillarif«  wWck 
ll^^^  «Vm>\U>  v^-a^U  %H^^^vH>\l  a^^  x^«^ivv>>nNl  w  iW  arwtt  of  alveolar 
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rupture,  decreasing  the  quantity  of  blood  which  is  exposed  to 

air  in  the  infuiidibula. 

Physical  Si^a. — Inspection. — In  the  subject  of  atrophic  emp 
sema  the  thorax  is  small ;  the  iutercostal  spaces  are  narrowed ; 
ribs  puimie  a  more  oblique  course  than  normally ;  the  supraclavi 
lar  and  infraclavicular  fossae  are  of  abnormal  deptli ;  and 
thoracic  excursion  during  respiration  is  slight.  The  dyspnea 
atrophic  emphysema,  instead  of  being  chiefly  expiratory  as 
hypertrophic  emphysema,  is  raised^  the  duration  of  the  two  ph« 
of  the  respiratory  cycle  being  apprnxiraately  etiual. 

Palpation. — Upon  palpation  of  the  small  thorax  of  the  sub; 
of  atrophic  emphysema  vocal  fremitus  is  as  a  rule  moderately  es 
gerated,  owing  to  the  increased  density  of  the  lungs  and  to 
diminution  in  their  air  content. 

Percussion. — In  atrophic  emphysema  the  limits  of  pulmon 
resonance  are  decreased  in  all  directions.  Even  within  the  ai 
of  resonance,  as  determined  by  percussion  of  the  thorax,  then 
moderate  impairment  of  the  normal  vesicular  (piality  of  the  n 
nance,  attributable  over  the  apices  to  fibrosis  and  condensation 
the  pulmonary  tissues,  and  over  the  bases  posteriorly  to  ede 
congestion,  or  infarction.  The  area  of  cardiac  dullness  is  extenc 
as  a  result  of  shrinking^  of  the  lungs,  exposing  a  large  area  of 
heart  to  the  anterior  chest  wall.  Similarly,  the  upper  limits  of 
areas  of  hepatic  and  splenic  dullness  occupy  an  abiionnally  h 
position,  owing  to  contraction  of  the  lungs. 

Auscullafion. — The  respiratory  murmur  over  the  entire  thora 
commonly  feeble;  but  occasionally  broncho-vesicular  respiratioi 
encountered-     lu  the  presence  of  chronic  bronchitis,  which  of 
coexists  with  the  emphysema,  the  moist  rales  of  this  condition 
in  evidence  over  the  bases  of  the  lungs, 

Diagnoaia. — The  diagnosis  of  atrophic  emphysema  is  rent 
made  in  an  elderly  subject  Avith  symmetrieally  diminished  thoi 
with  a  generally  "dried  up"  appearance,  chronic  shortness 
breath,  and  chronic  cough  of  extensive  duration. 

COMPENSATORY  EMPHYSEMA 

Clinical  Pathology. — In  compensatory  emphysema  certain  j 
tiona  of  a  lung,  or  indeed  an  entire  lung,  contain  an  excess  of 
as  a  result  of  a  diminution  of  the  air  space  of  a  portion  of 
same  or  of  the  opposite  lung.    Usually  of  transient  duration,  ci 
pensatory  emphysema  may  become  permanent.     In  inflammal 
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Inspection. — Upon  inspection  in  a  case  in  which  the  entire  li 
is  compensatorily  emphysematous,  there  is  unilateral  bulging 
the  thorax  corresponding  to  the  side  of  the  emphysema;  and  i 
bulging  is  accentuated  by  the  retraction  of  the  opposite  side,  wl 
is  diminished  as  a  result  of  disease  of  the  lung  which  has  occasio 
the  emphysematous  state  of  its  fellow.  Small  areas  of  locali 
compensatory  emphysema  produce  no  alteration  in  the  contoui 
the  thorax. 

Palpation. — ^Vocal  fremitus  over  a  unilateral  compensat 
emphysema  is  diminished  in  intensity  as  a  result  of  the  rarefaci 
of  the  pulmonary  tissues.  Over  the  opposite  lung  the  fremitu 
of  variable  intensity,  being  influenced  by  the  state  of  the  li 
which  has  resulted  in  the  compensatory  emphysema  of  its  fell 
In  the  presence  of  consolidation  the  fremitus  is  commonly  e-> 
gerated,  whereas  in  the  presence  of  extensive  pleural  effusioi 
is  totally  abolished  over  the  effusion. 

Percussion. — Percussion  in  the  case  of  compensatory  emphysi 
of  an  entire  lung  yields  a  hyperresonant  note  over  the  emphyse 
with  dulling  of  the  note  over  the  crippled  lung.  Localized  emp 
sema  of  limited  extent  produces  no  alteration  in  the  normal  r 
nance  of  the  lung  upon  percussion. 

Auscultation. — Over  an  emphysematous  lung  the  respirat 
murmur  is  puerile,  with  slight  prolongation  of  the  expiratory  ph 
Over  the  opposite  lung  the  murmur  is  influenced  by  the  condil 
which  was  responsible  for  the  unilateral  compensatory  emphyse 
being  broncliovesicular  or  frankly  bronchial  in  the  presence 
consolidation  of  the  lung,  and  being  absent  over  the  distributioi 
a  large  pleural  effusion. 

Diagnosis. — A  diagnosis  of  compensatory  emphysema 
rarely  be  made  upon  the  physical  signs  alone,  as  these  are 
quently  atypical.  The  history  of  the  ease  should  be  elicited,  v 
the  di.scovery  of  some  adcfiuate  cause  of  compensatory  emp 
sema,  Hyperresonance  of  one  side  of  the  thorax  with  pue 
respiration  and  vicarious  exi)iinsion.  with  dullness  of  the  oppo 
side  with  possibly  retraction  of  the  thorax,  and  with  defici 
expansion  speaks  strongly  in  favor  of  compensatory  emphyse 

ACUTE  VESICULAR  EMPHYSEMA 

Clinical  Pathology. — Acute  vesicular  empliysema  is  a  condil 
in  which  the  infundibula  are  acutely  distended  from  expirat 
efforts  or  fits  of  coughing  in  the  presence  of  an  obstacle  to 
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free  egress  of  air  from  the  luiips.  The  disease  is  apt  to  develop 
during  bronchopneumnnia,  bronchial  asthma,  traeheal  and  bron- 
ehial  stenosis,  and  during  the  extreme  dyspneic  attacks  of  cardiae 
failure. 

The  distention  of  the  lungs  occurs  abruptly;  but  the  alveoli  are 
merely  transiently  distended;  and  large  cavities  are  not  produced 
by  rupture  of  the  interalveolar  septa  as  in  hypertrophic  emphy- 
sema; for  recovery  ensues  or  death  occurs  ere  this  change  super- 
venes. 

Physical  Signs. —The  physical  signs  of  acute  vesicular  eraphy- 
svmn  rescmhle  in  Ihe  main  those  of  the  hypertrophic  form  of  the 
disease.  There  is  general  extension  of  the  areas  of  pulmonary 
resonance;  tlic  percussion  note  is  hyperresonant  or  even  tym- 
panitic; ami  upon  aus**iiltation  there  are  sibilant  rales  univers- 
ally over  both  lurTfis,  ^ith  prolongation  of  the  expiratory  murmur, 
llowt'vt  r,  tliesr  signs  are  transient,  and  auscultation  of  the  heart 
reveals  nn  aeccntnatjon  of  the  pulmonic  second  sound. 

INTERSTITIAL  EMPHYSEMA 

Clinical  Pathology. — In  interstitial  emphysema  a  variable  quan- 
liiy  of  jjii-  uv  tras  is  present  in  the  interlobar  or  interlobular  septa, 
iir  licm-iifh  the  pleura.  Air  may  gain  access  to  these  regions  as  a 
result  111"  traumalism  ur  as  a  consequence  of  violent  expiratory 
efforts,  when  rupture  of  the  lining  epithelium  affords  ingress  of 
air  1o  the  subjacent  strictures.  It  has  also  occurred  during  con- 
vulsions, during  parturition,  and  as  a  sequence  of  straining  at 
stnol.  It  may  be  caused  by  ulceration  of  the  bronchi,  or  by  ab- 
scess or  ^Mugi-eiie  of  the  lung.  Interstitial  emphysema  in  the 
newly  born  has  been  caused  during  violent  efforts  to  mccbanically 
infhilc  the  lungs,  and  it  has  resultcil  from  spasmodic  closure  of 
the  glottis. 

Wlien  air  or  gas  has  gained  access  to  the  stroma  of  the  lung,  it 
coUeetH  in  the  form  of  heads  or  hul!a>  of  variable  size.  In  certain 
instances  they  are  very  small,  while  in  other  cases  they  attain  to 
the  size  of  a  walnut.  The  beads  of  air  arc  prone  to  make  their 
way  toward  the  root  of  the  lung  and  into  the  mediastinum  and 
thence  to  pass  upward  along  the  trachea  and  to  appear  beneath 
the  skin  of  the  base  of  the  neck.  Or  the  opposite  .sequence  of 
events  may  be  observed.  Following  tracheotomy  wounds,  air 
has  entered  the  tissues  and  burrowed  downward  into  the  roots  of 
the  lungs  and  invaded  the  stroma  of  these  organs.     Not  infre- 
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quently  the  beads  of  air  form  bullte  immediately  subjacent  to 
pleura,  and  by  rupture  produce  limited  pneumothorax. 

Physical  Signs.^ — Interstitial  emphysema  produces  few  phys 
sif^ns,  and  the  condition  may  escape  detection  entirely  durin 
casual  examination.  When  the  air  makes  its  way  upward  i 
the  root  of  the  neck  and  appears  subcutaneously,  it  is  apt 
produce  a  protrusion,  which,  upon  palpation  with  the  fmger-t 
yields  a  peculiar  crackling  crepitus.  Large  beads  of  air  subjac 
to  the  pleura  are  apt  to  yield  a  sound  closely  simulating 
pleural  friction  sound, 

ABSCESS  OF  THE  LUNG 

Clinical  Pathology. -^T he  cases  of  pulmonary  abscess  wli 
come  before  the  clinician  may  be  classified  as  bronchogenic,  pn 
mogenie,  or  extraneous  in  origin. 

The  cases  of  bronchogenic  orifjin  develop  as  tlie  consoquc 
of  the  aspiration  into  the  bronchial  tul)es  of  infectious  mate 
during  or  subsequent  to  operative  procedures  upon  the  buccal 
nasopharyngeal  structures,  and  as  the  result  of  the  lodgment 
the  bronchi  of  aspirated  foreign  bodies. 

The  initial  alteration  in  the  postoperative  case  is  the  est 
lishment  of  a  local  bronchitis  at  the  site  of  implantation  of 
aspirated  infectious  material.  Local  ulceration  of  the  broncl 
mucous  membrane  ensues,  and  is  attended  by  thinning  and  yi< 
ing  of  the  bronchial  wali,  ivith  the  (.'onspqucnt  prodiiftion 
bronchiectasis.  \Vith  the  further  disirik-firation  of  the  broncl 
wall  and  by  the  extension  into  the  l>ronchiok's  and  infuTidibuli 
the  septic  bronchitis,  a  deghitition  or  aspiration  hron('lio]iii 
monia  is  established,  which  is  prone  to  eventuate  in  puhiion 
abscess. 

When  an  aspirated  foreign  body  becomes  arrested  in  a  br 
chus,  local  inflammation  and  ulforation  of  the  bronchial  niue 
membrane  occurs  at  the  site  of  lodfjmcnl,  witli  the  devek>pnu 
as  demonstrated  by  f'ohn,  of  broiifhieetasis  at  this  point,  and 
distal  to  the  occlusion  as  was  formerly  believed.  The  progress 
disintegration  of  the  bronchial  wait  in  these  cases,  combined  ^\ 
the  implantation  of  pyogenic  organisms,  n«»t  iufrcriucnlly  is  i 
ductive  of  pulmonary  abscess. 

In  the  pneumogcnic  group  of  cases  are  comprised  the  case;; 

milmonary  abscess  arising  as  a  sequence   of  lobar  pneumoi 

nchopneumonia   fomplicating   influenza  or  other  acute  in: 
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tious  diseases,  pulmonary  tuberculosis,  syphilis,  or  actinomycosis 
of  the  hxng. 

Pulmonary  abscess  complicating  lobar  pneumonia  occurs  in  two 
forms;  namely,  as  a  wide.'^pread  purulent  infiltration  of  the  lung, 
and  as  single  or  multiple  circumscribed  abscesses.  A  purulent  in- 
filtration of  the  lung  represents  an  extreme  grade  of  gray  hepatiza- 
tion with  tardy  resolution.  Tuflfier  found  that  among  forty-nine 
cases  of  pulraouary  abscess  treated  surgically,  in  twenty-three  lobar 
pneumonia  only  could  be  assigned  as  tlie  cause;  while,  in  a  series  of 
one  hundred  cases,  Wossler  found  thirty-seven  cases  to  be  dis- 
tinctly of  pneumonic  origin. 

Chronic  ulcerative  phtliisis  in  the  course  of  its  evolution  fre- 
quently results  in  puhnonary  abscess.  The  tuberculous  abscess  is 
discrete  and  eireumseribt^d,  develops  during  tlie  latter  part  of  the 
course  of  tlie  disease,  and  is  associated  with  caseation  and  cavity 
formation. 

Tiie  eases  of  pulmonary  abscess  of  extraneous  origin  comprise  the 
eases  of  pyemic  origin,  and  the  "perforating  abscesses"  of  Stokes. 
Wlien  an  infections  embolus  from  an  area  of  osteomyelitis  or  from 
a  vegetation  upon  one  of  the  cusps  of  a  cardiac  valve  which  is  the 
seat  of  malignant  endocarditis  occludes  a  branch  of  the  pulmonary 
artery,  an  infarct  of  the  pulmonary  tissues  is  apt  to  form  and 
through  secondary  infection  to  eventuate  in  abscess  of  the  lung. 
Pyemia  is  usually  attended  by  the  formal  ion  of  multiple  pulmo- 
nary aliseesses  of  limited  dimensions.  They  are  usually  situated  in 
the  periphery  of  the  lung,  immediately  subjacent  to  the  visceral 
pleura  :  and  they  assume  primarily  a  conical  form,  with  the  base 
of  the  cone  din'ctcd  toward  tlie  pleura. 

Stokes  designated  as  "perforating  abscesses"  of  the  lung  the 
nunierou!^  eases  of  pulmonary  abscess  in  which  collections  of  pus 
from  exlrancitus  sonrees  involve  the  lung  seeoiidarily  by  contiguity 
of  Ktruetnre.  The  source  nf  the  pus  in  tins  class  of  cases  is  variable, 
ft  may  originate  in  an  abscess  of  the  thoracic  wall,  an  abscess  of 
the  liver,  a  perforating'  ulcer  of  the  stomach,  careinoma  of  the 
esophagus,  or  suppuration  of  the  mediastinal  glands. 

Perforating  wounds  of  the  thorax  occasionally  eventuate  in 
abscess  of  the  lung.  A  penetrating  missile  may  tluis  carry  into  tlie 
lung  fragments  of  wearing  apparel  or  other  bacteria-laden  material, 
which  results  in  supt>uraJion  nf  the  puhnonary  pareneliyma. 

In  its  dimensions  a  jmlmonary  abscess  may  be  (juite  snnill  or  it 
mav  be  very  extensive,  indeed,  may  involve  the  major  part  of  a  lobe 
of  tbe  lung.     The  pulmonary  abscess  is  usually  solitary;  but  in 
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pyemic  cases  multiple  abscesses  of  limited  dimensions  are  eomrao 
dispersed  widely  throughout  the  lungs. 

The  shape  of  the  pulmouary  abscess  is  very  irrej^ular;  and  an 
scess  is  occasionally  divided  by  tissue  bands  into  two  or  more  chi 
bera  or  loculi.  The  internal  surface  of  the  abscess  is  irregu 
presenting  mural  shreds  and  occasionally  excrescences  protrud 
into  the  cavity  from  a  pyogenic  membrane,  which  in  turn  is  s 
ported  by  a  more  or  less  well-defined  fibrous  capsule,  which  in 
latter  stages  of  the  disease  becomes  the  point  of  inception  o 
variable  degree  of  insular  sclerosis  of  the  involved  lobe  of  the  In 

Pulmonary  abscess  is  usually,  though  not  invariably,  situatec 
the  peripheral  portion  of  the  lung^  subjacent  to  the  visceral  pleu 
and  in  the  majority  of  cases  it  occupies  the  lower  lobe  of  the  lu 
In  the  case  of  the  postoperative  abscess  of  bronchogenic  orij 
however,  the  abscess  is  not  infrequently  situated  iu  the  uppei 
middle  lobe,  especially  in  the  case  of  children.  Wessler  fou 
upon  analysis  of  the  distribution  of  the  lesions  in  his  series,  t 
among  the  postoperative  aspiration  cases  the  abscess  was  locali 
in  the  upper  lobe  in  eif^hteen  cases,  in  the  lower  lobe  in  nine  ea 
and  in  the  middle  lolie  iu  one  instance;  while  among  the  nonasp 
tion  cases  the  abscess  was  situated  iu  the  upper  htljc  in  twcnty-f 
cases,  in  the  lower  lobe  iu  forty-four  cases,  and  in  the  middle  1 
in  three  of  the  sultjccts. 

The  contents  of  a  puluioiuiry  abscess  is  ])urulettt,  coulaiu 
shreds  of  elastic  tissue,  bacteria,  cholesterin  crystals,  and  necr 
debris,  Th(?  organisms  which  nre  eommonly  present  comprise 
pyogenic  streptococci  and  sta]ihylo('(H*i'i.  ihe  pneumococcus,  ]m 
lus  influenzae,  and  the  bacillus  of  Friedlandcr.  willi  the  0( 
sional  association  of  the  bacillus  pyoi'vancus,  baciHus  coli  c 
manis,  or  the  bacillus  tuberculosis. 

Spontaneous  evacuation  of  a  pulmonary  abscess  is  apt  to  occur 
rupture  into  an  adjacent  bronclius.  iu  wliicb  event  the  puru] 
contents  of  the  abscess  cavity  is  partially  ex  poet  orated,  the  shi 
of  elastic  tissue  in  the  sputum  aiding  materially  in  the  diagno 
or,  if  the  abscess  is  situated  immedintt'ly  snbjacent  tn  the  plci 
this  membrane  may  be  penetrated,  permitting  tlie  abscess  to 
charge  into  the  pleural  cavity  with  the  consequent  induction 
pyo-pneumothorax. 

"When  an  intact  puhnouary  absci'ss  occupies  the  peripheral  i 
tion  of  the  lung,  closely  subjacent  to  the  visei-ral  pleura,  plcuriti 
a  constant  accompaniment  of  the  disease.     The   surfiice   nf 
inflamed  pleura  is  early  ckythed  with  fibrinous  or  fibrinopurul 
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for  similar  reasons,  to  assume  the  recumbent  or  semirecumbent 

pasture  in  bed. 

"When  contact  of  the  contents  of  the  cavity  with  the  bronchial 
mucous  membrane  occasions  a  paroxysm  of  cough,  or  when  a  closed 
abscess  cavity  ruptures  into  a  bronchus,  copious  expectoration  ol 
fairly  characteristic  sputum  ensues.  The  sputum  occasionally  pos- 
sesses a  somewhat  sweetish  odor,  though  the  rule  is  rather  for  foul 
expectoration,  which  is  raised  in  mouthfuls;  but  the  sputum  oi 
pulmonary  abscess  never  attains  the  excessive  foulness  of  the  ex- 
pectoration attending  pulmonary  gangrene.  Frequently  the 
sputum  contains  shreds  of  elastic  tissue;  and,  in  the  cases  of  exten- 
sive duration,  crystals  of  eholesterin  may  be  found. 

Clubbing  of  the  fingers  is  not  uncommon  in  abscess  of  the  lungj 
and  in  this  acute  disease  these  changes  become  manifest  much 
earlier  in  the  course  of  the  disease  than  in  phthisis. 

Upon  fluoroscopic  examination,  pulmonary  abscess  yields  in  the 
vast  majority  of  eases  a  very  definite  shadow,  wiiieh  is  of  service  in 
accurately  localizing  the  disease;  but  iu  any  cMiuivoeal  case  the 
examiner  should  be  guided  by  the  physical  findings  rather  than  by 
the  radiogram. 

Palpation, — When  pulmonary  abscess  is  situated  in  the  peripli- 
eral  portion  of  the  lung,  closely  subjacent  to  the  visceral  pleura, 
friction  fremitus  which  is  produced  by  a  coincident  pleuritis  may 
occasionally  be  detected  upon  palpation  of  the  thorax.  Finger-tip 
palpation  of  the  intercostal  spaces  over  this  area  yields  a  sensation 
of  increased  resistance  when  the  abscess  cavity  is  filled^  which  gives 
place  to  a  sensation  of  markedly  diminished  n'sistancc  upon  partial 
or  complete  evacuation  of  tiie  purulent  contetds  of  the  subjacent 
cavity. 

Numerous  transient  variations  in  the  intensity  of  vocal  frem- 
itus are  encountered  upon  palpation  of  the  tliorueic  surface  over 
an  extensive  pulmonary  abscess  which  occupies  the  periphery  of 
the  lung.  In  the  cases  in  which  the  abscess  cavity  is  closed,  there 
is  persistent  diminution  or  abolition  of  the  vocal  vibrations  in  the 
localized  area  of  increased  resistance.  When,  however,  the  abscess 
possesses  a  patent  bronchial  ccfmnninieatton  by  wliiclj  its  puru- 
lent contents  is  evacuated  at  intervals,  the  variations  in  vocal 
fremitus  are  striking.  Under  these  eircunistances  tactile  frem- 
itus is  absent  over  the  filled  cavity,  and  reappears  in  exaggerated 
form  upon  partial  evacuation  of  the  secretions  of  the  abscess 
cavity. 

PfTCU.woH,— Pulmonary  abscess  involving  the  peripheral  jKU'tion 
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yitHi  <l«lliiesB  upon  pereusMm,  when  h  is  filled,  with 
'  orer  the  adj»c^ent  areas  «s  a  resolt  of  compensatoiT 
•I  the  Boghborinp  air  T«>s»eles.  When,  howpTer,  the 
i  leccMt^  di9ehai<pMl  a  considerabie  poctiQn  of  its  puru- 
the  sound  elicited  bv  foiribie  pcreoasioa  of  the 
»  ^THpaftizk  or  ampbone.  In  other  wnnls,  the  aoands 
hose  of  poiaMnarr  escavatioo :  and,  if  the  aboeest 
«B«^  pooKaa  a  poS)ent  hnvoehial  enrnniratiMi,  the  esaaincr 
■KT  be  «oeeiesrfoI  in  eiidtin^  a  erocked-pot  seoad  or  the  phcmMena 
ef  Witfzich.  Fnedrrkh.  or  G<rhanh. 

AmtnU4i*ML^-^\n  the  pr«!se«M«>  of  ahsievs  of  the  hnfr  whether 
the  orrqr  W  alifd  c»  t«;pty.  auartthaxioo  of  Ae  mmt  anranding 
t^  esftmtse  3y^vY«}:«k  tbe  pr<Ktf«Ke  of  anifrwM  etefiitaat  aad  nb- 
nrr-  '  -  -  -  -  <  -  '  b  art*  k^  a  <\>Bsir^«flM«  -  t  '  ^'al 
il:  .  ;ho«>«MLrr  <\Wohl    If  tb?      -    -^  s  of  ' 
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zhr  :(ii».  U1U  ^i^r'^v  %*V..ij   »K    n»   »rrt.    ss   *'vs'»wci^  ^noBNftai*  or 
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Differential  Diagnosis.— Puluu>nHry  abseess  must  be  differenti- 
ated from  bronchitt'lfL^is,  emptjima,  pulmonary  gangrene^  and 
chronic  ul^^erative  pJithtsis, 

Bronchiectasis  is  attended  by  copious  expectoration  of  muco- 
purulent or  purulent  sputnni,  with  frequently  signs  of  pulmonary 
excavation.  The  sputum  of  bronchiectasis,  however,  is  free  from 
elastic  shrt'ds;  and  the  history  and  fnnir.se  in  the  two  aiTectiouH  are 
entirely  dissimilar,  bronchifL-tasis  being  a  distinctly  chronic  disease 
of  extensive  duration  and  mild  symptoniatoloj^y,  while  pulmonary 
abscess  is  an  acute  disease  of  relatively  brief  duration  and  stormy 
course. 

Empyema  of  extensive  duration  produces  signs  of  septic  intoxi- 
cation witli  pallor,  emaeiulion,  chills,  and  sweats;  hut  in  emjiyi'ma 
the  disproportion  between  the  two  sides  of  the  thorax  is  more  ex- 
treme; there  is  demonstrable  an  extensive  area  of  Hatness  laterally 
and  posteriorly,  witli  absenee  of  respiratory  sounds ;  and  the 
sputum  does  not  contain  elastic  fibei"s. 

From  pulmonary  gait  (f  re  up,  whicli  in  its  evolution  also  produces 
cavitation,  abscess  is  difTerentiat<'d  by  the  abseriee  of  tlie  extreme 
fetor  of  the  expectoration  of  tlie  former  disease,  a  fetor  which 
rapidly  pervades  a  house  or  liospital  ward  and  immediately  sujr- 
(?ests  the  diaj^rnosts  of  trun^rene.  Moreover,  the  s[ni1um  in  iran^'rene 
of  the  lung  contains  shreds  of  decomposius;  pulmonary  tinsue,  which 
frequently  present  the  characteristic  structure  of  ttie  alveoli  of 
the  Uing. 

In  chronic  nlcfratii'r  phfhisi.<  the  voniieti'  are  jirone  tf)  .ippear 
in  the  upper  lobes,  where  they  are  eiieompassed  by  zones  of  in- 
filtrated and  consolidated  pulmonary  tissue.  Phtttisis  is  a  chronic 
disease,  and  bih'ileral  disease  commonly  can  be  detected  in  the 
presence  of  cavitation.  In  every  case  repented  examinations  of  the 
sputum  should  be  made  for  th<'  detertion  of  the  ttiberele  baeilbis. 

GANGRENE  OF  THE  LUNG 

Clinicarl  Pathology. — As  invasion  of  the  hmn;  in  which  the  cir- 
culation is  normal  by  pyo^^enic  bacteria  or  infect  inns  material 
from  the  upper  respiratory  passap:es  is  apt  to  eventuate  in 
abscess  of  the  lunj?,  so  a  similar  invasirm  of  the  lung  in  which  the 
circulation  is  deficient  is  prom?  to  restdt  in  pulmonary  gangrene. 
It  is  upon  this  impairment  of  the  vascular  integrity  of  the  pul- 
monary tissues  that  rests  the  predispositioji  to  pulmonary  gan- 
grene in  subjects  of  diabetes  mellitus,  ehroiiii'  valvular  disease  of 
the  heart,  and  chronic  alcoholism. 
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Gangrene  of  the  lung,  as  first  recognized  by  Laennec,  occurs  in 
two  forms;  namely,  as  circumscribed  pulmonary  gangrene,  and  as 
diffuse  gangrene  of  the  lung.  The  two  classes  of  cases  differ  as 
widely  in  their  mode  of  inception  and  evolution  as  they  do  in  their 
physical  manifestations. 

Circumscribed  pulmonarj^  gangrene  has  its  point  of  inception 
in  the  pulmonary  arteries,  in  the  bronchi,  or  in  cavities  of  bron- 
chiectatic  or  tuberculous  origin. 

Embolic  gangrene  of  the  lung,  in  which  infectious  embolism 
arises  as  a  result  of  malignant  endocarditis,  osteomyelitis,  or  sup- 
purative otitis  media,  is  of  arterial  origin.  In  this  group  of  cases 
the  area  of  gcingreue  is  situated  peripherally,  not  infrequently 
closely  subjacent  to  the  visceral  pleura.  Occasionally  pulmonary 
gangrene  ensues  upon  noniti  feet  ions  embolism  of  the  pulmonary 
artery. 

Pulmonary  gangr<>iie  of  broucliial  origin  follows  the  lodgment  of 
aspirated  foreign  bodies  in  the  smaller  bronchial  tubes,  or  it  ensues 
upon  the  aspirution  into  the  finer  bronchioles  of  infective  material 
from  the  upper  respiratory  passages.  Cobn  has  demonstrated  that 
following  the  lodgnuMit  of  a  foreign  body  in  tlie  bronchial  system, 
inflammation  ami  ulceration  of  the  mucous  membrane  with  subse- 
quent disintegration  of  the  bronchial  wall  occurs,  Avith  the  es- 
tablishment of  bronchiectasis,  pulmonary  abscess,  or  pulmonary 
gajigrene  a.s  tiie  concomitant  factors  may  determine.  Similarly, 
the  aspiiation  of  infective  material  fmm  the  upper  respiratory 
passages  is  prone  Lo  iiitluce  an  aspiration  pneumonia  or  a  putrid 
bronchitis  at  the  area  of  arrestment,  in  which,  in  the  words  of 
IleiLsel,  **the  putrid  properties  of  the  aspirated  particles  lend 
a  gangrenous  teiideuey  to  the  catiiri'hal  pneumonia  which  they 
prtjduce. " 

Gangrene  of  the  lung  arising  from  pulmonary  excavation  is 
enc(ujntercd  as  a  sefpience  of  bronchiectasis  with  the  accumula- 
tion of  ])uniteiit  secretions,  chronic  ulcerative  phthisis  with 
cavity  forniafioji.  jjiid  abscess  of  the  lung. 

Traumatism  in  the  form  of  penetrating  wounds  of  the  lung  has 
Ciiused  ]>ulnioiiary  gangrene,  as  has  also  trauma  in  the  form  of 
contusion  or  laeeratimi  of  the  pulmonary  tissue  without  perfora- 
tion of  the  chest  wall. 

Diffuse  gangrene  of  the  lung  is  an  occasional  lerminal  compli- 
cation of  lobar  pneumonia;  but  moi'e  frcriucntly  it  arises  as  a  se- 
C[uence  of  catarrhal  pneumonia  of  the  aspiration  or  deglutition 
type.     The  disease  has  similarly  been  indticed  by  carcinoma  of 
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the  lung,  and  it  has  arisen  as  a  result  of  pulmonary  compression 
by  aortic  aneurysm  and  mediastinal  tumor.  Grisolle,  in  an 
analysis  of  305  eases  of  lobar  pneumonia,  found  not  a  single  case 
terminating  in  gangrene;  but  he  noted  the  great  constancy  of 
pneumonic  consolidation  in  the  area  surrounding  gangrenous 
areas  of  the  lung,  consolidation  which  he  attributed  to  the  proxim- 
ity of  the  gangrenous  area. 

In  the  eircumseribed  form  of  pulmonary  gangrene  the  disease 
assumes  either  the  form  of  a  single  area  of  pidmonary  mortifica- 
tion, or  of  multiple  areas  of  gangrene,  separated  by  partially 
crepitant  pulmonary  tissue.  The  disease  most  frermently  involves 
the  inferior  lobe,  in  which  it  is  prone  to  develop  in  the  periphery 
of  the  lung.  In  the  early  stage  of  the  rliscase  the  gangrenous 
area  is  reddish-brown,  green,  or  bla**k,  and  is  firm;  but  in  the 
further  evolution  of  the  morbid  process  softening  and  destruc- 
tion of  the  pulmonary  tissues  occur,  with  ilic  pnulurtion  of  a 
central  excavation  witli  irregular,  rug^red  walls,  and  whieh  con- 
tains a  greenish  offensive  fluid.  In  the  subplciiral  <'ascs  the  linger 
of  the  pathologi-st  penetrates  readily  into  the  an^a  of  gangrenous 
tissue.  In  the  eases  in  wliieh  the  gangrene  is  more  centrally 
situated,  the  gangrenous  area  is  surrounded  by  a  7one  of  pul- 
monary tissue  which  is  the  seat  of  local  pulmonary  congestion 
with  imperfect  consolidation  or  splenization,  while  adjacent  to 
the  area  of  congestion  the  hnig  is  thp  sf'at  of  folbiteral  edema. 

In  rapidly  spreading  gangrene  of  tlR'  luug  a  braneh  of  the 
pulmonary  artery  is  apt  to  be  eroded,  eventuating  in  pulniouiiry 
hemorrhage,  which  may  be  so  copious  as  to  prove  fatal.  Owing 
to  the  usual  peripheral  distrilnitiftn  of  the  ]iulmonjiry  lesion,  the 
visceral  pleura  is  also  apt  to  lie  jjerforatt'd,  with  the  establish- 
ment of  pyopneiimotboriix. 

Bronchitis  is  a  fonstant  f'niun)niit:int  state,  as  a  result  of  the 
continuous  irritation  of  the  brnni'hiiil  itiiicous  no'nibrane  by  the 
fetid  contents  of  the  srangrenous  eavily.  (laiigreup  of  the  lung 
is  likewise  occasionally  assoriated  with  abscess  of  the  brain.  In 
pulmonaiy  gangrpuo  of  bronchial  oritrin  varyin^^'  degrees  of 
bronchiectasis  are  frefjuently  present  in  tlio  linig.  and  pulmonary 
abscess  is  not  infref|iiently  eoniplleati'd  by  gangrene  of  the  ad- 
jacent portions  of  the  lung. 

In  pulmonary  gangrene  there  is  a  rapid  reduction  In  the  erythro- 
cytes and  a  comniensurate  reduetion  in  the  hemo<H<>bin  of  the 
circulating  blood  stream;  ami.  in  eases  of  pyemic  orisrin.  septi- 
cemia   is    not   infrequently    demonstrable.      Leueocytosis    is    the 
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exception  and  not  the  rule.  The  course  of  the  disease  is  brief 
and  stormy,  the  subject  suceumbingf  in  the  vast  majority  of  cases 
iji  a  period  varying  from  a  few  weeks  to  a  few  months  from  the 
onset  of  his  disease. 

Physical  Sigiiis. — The  physical  signs  of  pulmonary  gangrene 
vary  with  the  site  and  the  distribution  of  the  lesions  which  are 
present  in  the  lung.  When  the  gangrenous  area  occupies  the 
periptierai  portion  of  the  lung,  and  when  there  is  active  pulmo- 
nary excavation,  the  physical  signs  are  those  of  cavity,  the  mani- 
festations of  tlie  disease  varying  naturally  as  the  cavity  possesses 
a  patent  bronchial  communication  or  is  closed.  When,  on  the 
contrary,  the  area  of  gangrene  is  centrally  situated,  is  devoid  of 
all  communieation  with  the  bronciiial  system,  and  is  separated 
from  the  tlmrarie  parietes  by  a  tolerably  tiiiek  bed  of  crepitant 
pubtHniary  tissue,  the  i>hysifal  signs  are  annnuilous  or  entirely 
wanting.  In  llic  niajcn-ity  of  eases,  in  addition  to  the  signs  which 
are  atlributablf  to  I  he  jLjangrennus  jirtu'css,  the  eharacteristic 
.signs  oi'  nn^xistent  bronciiial  intlannnatifui  and  partial  consolida- 
tion ;irc  ill  evidence, 

htuptvtioH. — Tfie  subject  of  pulnioiuu'y  ganprrene  commonly  pre- 
sents ii  jHetnri'  of  extreme  seplie  inhjxieiitinn.  Emaciation  is  rapid 
and  thi'  skin  is  pallid,  frcqiieiilly  with  cyanosis  of  the  lips,  auricles, 
and  digit.s.  The  palii-nt  is  wracked  by  jiersistent  paroxysms  of 
congh,  arising  as  a  rcsidt  of  irritaliun  of  llie  sensitive  bronchial 
nnn-ous  membrane  liy  the  acrid  contents  uf  the  gangrenous  cavity. 

The  jiatieiit  inslinetively  as.sunies  liie  posture  in  which  the  con- 
tents of  the  cavity  is  prevented  ivum  coming  in  eontaci  with  the 
mucosa  of  the  eommunieating  bronchi.  When  the  n;an^'rene  attacks 
an  inferior  lobe  of  the  lung,  the  patient  is  prone  to  assume  the 
semi  recumbent  posture;  wluM'cas.  when  the  area  of  gangrene  is 
situatt'd  in  an  upper  lobe,  the  subject  rests  most  comfortably  in  the 
rf>cumbeut  posture  with  the  shnuldei's  lower  than  the  remainder  of 
the  trunk. 

Ileiuoptysi.s  is  fretpieiitly  to  be  noted  in  gauprrene  of  the  lung. 
It  may  consist  in  an  admixture  of  traces  of  blood  with  the  sputum, 
or  it  may  occur  in  the  fr)rm  of  copious  pulmonary  hemorrhages. 

The  breath  is  exceedingly  foul  in  i>uImoiiary  gangrene,  a  fact 
which  constitutes  a  valuable  sign  of  the  disease  when  (considered  in 
conjunct  ion  with  the  sputum,  which  is  characteristic  of  the  condi- 
tion. The  hitter  is  abuiulant;  and.  upon  stand inp:  for  several  hours, 
separates  into  three  strata:  an  inferior  stratum  composed  of  heavy 
or  brown  sediment  containing  shreds  of  elastic  tissue,   bacteria, 
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blcMxl  eetls,  fatty-aeid  cryntaLs,  Icuein  ami  tyrosin ;  a  median  layer 
compased  of  brown  or  greenish  serous  fluid ;  and  a  superior  stratum 
of  grayish -brown  froth. 

Fluoroscopy  reveals  the  distribution  and  dimension  of  the  gan- 
grenous involvement  of  the  lunjr. 

Palpation. — In  thp  suhjcet  of  pulmonary  gangrene  the  inspira- 
tory exeni-sinn  of  the  thoraeie  wall  is  strikingly  diminished;  the 
respiratory  movements  are  at  the  same  time  more  frequent  and 
often  irre^ntar  or  jerking;  and  the  lifting  power  of  the  thoracic 
cage  is  praetically  nil. 

When,  in  the  presence  of  eentral  gangn^ne  of  the  lung,  the  ad- 
jacent zone  of  infiltration  ami  eonsolidatiun  attains  to  the  visceral 
pleura,  there  is  frequently  appreciable  to  the  paljmting  hand  a 
minor  exaggeration  of  vocal  fremitus,  an  increase  which  is  further 
exaggerated  wlien  adhesions  have  licen  establislicd  between  the 
visceral  and  the  costal  pleura.  When  pulmonary  gangrene  origi- 
nates in  the  cavities  of  chronic  ulcerative  phthisis,  broricliiectasis, 
or  pulmonary  abscess,  occupy i rig  the  pcripiicral  portion  of  the  hiuy 
as  these  lesions  are  prcme  to  do,  taetilc  fremitus  is  markedly  exag- 
gerated over  the  site  of  the  lesion,  and  to  a  lesser  degree  over  the 
adjacent  zone  of  consolidated  pulmonary  tissue, 

Percussion. — The  percussion  findings  in  eases  of  pulnuvnary 
gangrene  have  been  vartubb>;  and,  unless  they  are  construed 
in  connection  witfi  other  manifestations  of  the  disease,  they  are 
apt  to  result  in  confusion,  especially  in  cases  of  closed  or  Intent 
gangrene  of  the  lung.  Wficn  the  gangrenous  area  is  covered  by  a 
bed  of  densely  consolidated  pidninnary  tissue,  the  fxauuner  en- 
counters dullness  u[>on  percussion,  a  dull  note  upnn  whicli  tlicrc 
is  not  infrequently  engrafted  a  tympanitic  quality  when  the  gan- 
grene has  resu!te<l  iu  pulmoimry  excavation.  A  suggestive  t'»*aturt 
of  the  dulliu^ss  which  atteiKls  pulmoruiry  gangrene  resides  i[i  the 
fact  that  the  area  of  impaired  resonance  frequently  exteiuls  un- 
interruptedly over  an  intcrluhar  fissure,  as  gangrene  is  frequently 
not  limited  to  a  single  puhnonary  lobe,  but  is  prone  to  involve 
contiguous  portions  of  adjaeeui  hibes  of  llu'  lung. 

Careful  pcreussinn  of  the  thoracic  surface  will  frequently  reveal 
a  zone  of  modtn-ate  byperresouanei^  siUTOunding  the  area  of  dullru's.'. 
which  is  induced  by  tlie  pulmonary  consolidation,  a  hyperresonanec 
which  is  to  be  attributed  to  local  compensatory  cnipbyscina  of  flu^ 
pulmonary  alveoli  in  these  regions. 

Auscnifafioii. — The  vcsieuhir  Tinintiur  in  pubiuinary  gangrene  i^ 
frequently  distant  anri  feeble  ovrr  tiie  cFifire  thorax  as  a  result  of 
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the  general  debility  of  the  subject  of  the  disease.  Occasionally 
bronchial  breathing  is  to  be  elicited  over  an  area  of  consolidation 

or  pulmonary  excavation.  The  crepitant  rale  is  very  frequently  in 
evidence  as  an  indication  ttf  the  conearnitant  bronchial  inflamma- 
tion. 

In  the  |n-psence  of  gangrene  of  the  peripheral  portion  of  the 
lung  a  fine  pleural  friction  sound  is  occasionally  to  be  detected, 
a  rub  which  develops  as  a  eonsequence  of  a  complieating  local 
pleuritis. 

Id  cases  of  embolic  origin  auscultation  of  the  precordia  not 
infrequently  reveals  the  murmurs  of  coexistent  valvular  lesions. 

Diagnosis. — The  signs  and  symptoms  upon  which  the  diagnosis 
of  pulmonary  gangrene  must  be  based  comprise  progressive 
cma<'iatjf)n  and  prnslration,  dyspnea,  elevation  of  temperature, 
ivifjid  cardine  arlion.  foulness  of  the  breath,  the  suggestive  deeubi- 
tvis  of  the  patiriit.  and  the  characteristic  sputum,  when  it  is 
fircst'iit.  1'lic  {K't'urrcricr  of  hrnuipt.vsis  and  the  detection  of  shreds 
nf  disintegrated  alvonlar  tissue  in  the  expectoration  are  determin- 
ing factors  ill  arriving  at  a  diagnosis.  But  in  eases  of  latent  pul- 
nifmary  ganrrrnne  the  bri'ath  is  not  font,  neither  is  the  sputum 
ehiiraeferifitie.  as  in  Ibis  class  nf  cases  the  area  of  gangrene  is 
drlbiifrly  ciirninsrrlbcrl  and  is  devoid  of  any  communication  with 
the  bronchial  sysh^n.  This  ty|H'  of  the  disease  is  prone  to  develop 
in  diabetic  and  insane  palirnts,  and  in  these  eases  an  error  in 
diagnosis  is  almost  certain  to  arise.  A  history  of  diabetes,  bron- 
chopneuTuonia,  valvular  heart  disease,  or  bronchioelasis  Rhonld 
serve  in  some  inea'^nre  to  place  the  jdiysician  upon  his  guard 
when  interprcling  obscure  physical  findings  in  a  debilitated 
suliject. 

Differential  Diagnosis,  -^lere  foulness  of  the  breath  in  any 
suspected  case  of  puhnonary  gangrene  docs  not  suffice  to  estab- 
lish a  positive  diagnosis,  as  a  foul  breath  may  result  from  putrid 
bronchitis,  decomposition  of  the  pnrnlent  contents  of  bronchiec- 
tatie  cavities,  or  even  from  carious  teeth,  in  the  absence  of  gan- 
grene of  the  lung. 

In  pnJnwnarif  ahsctaa,  while  the  sputum  is  abundant  and  puru- 
lent, the  odor  of  the  hrealh  is  sweetish  rather  than  fetid,  as  in 
gangrene.  Moreover,  the  sputum  in  abscess  is  copious,  occurring 
frerpn-ritly  as  **mouthfn1  exf>eetoration  ;"  it  more  frcrpicntly  con- 
tains bactoria  and  eholestcrin  crystals;  and  shreds  of  alveolar 
tissue  ai'e  not  as  abundant  as  in  the  ^nse  of  gangrene. 

Clirnnir  ulrrrativc  phthissix  \\'\t]\  cavil y  formation  is  att<'nded  by 
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foulness  of  the  breath  and  punileut  expectoration  containini 
elastic  fibers;  but  the  sputum  in  this  disease  contains  tubercl 
bacilli,  and  the  foulnoas  of  the  breath  never  approaches  the  Sitcncl 
of  pulmonary  ganfrrene.  The  vomica;  of  jjlithisis  are  prone  b 
involve  the  upper  lobe,  and  at  this  advanced  sta«re  of  the  diseasi 
bilateral  involvement  of  the  liiufjs  ia  demonstrable.  Unfortunately 
in  gangrene  of  the  lunp:  acid-fast  bacilli  closely  resembling  tb* 
tubercle  bacillus  morpholoKically  are  apt  to  be  eiieoiiiitered  in  tb( 
sputum  and  to  rcKult  in  an  erroneous  diaji^nosis. 

In  putrid  hronchlflu  the  breath  is  excessively  foul;  but  in  tbii 
disease  the  expectoration  wliieh  is  raised  is  free  from  clastic  shreds 
while  it  contains  characteristic  elements  in  the  form  of  Dittricb'i 
plugs.  While  the  prostration  attendinp;  certain  cases  of  putri( 
bronchitis  is  nnnarkable,  it  does  not  efpial  that  of  advanced  gan 
grene  of  the  lun^. 

TUMORS  OF  THE  LUNG 

Clinical  Pathology. — Tumors  of  the  lunj^  may  arise  primarily 
in  this  organ,  or  may  be  secondary  to  tumor  arising  elseuhere  ii 
the  body  and  implicatinj^  the  lung  as  a  result  of  nH'lastasis.  0 
the  two  varieties  of  pulmonary  neoplasms,  the  primary  foriii  ii 
decidedly  rare,  and  the  secondary  is  Ihc  usual  lype  of  tumor  o 
the  lung. 

The  prinifiry  tumors  of  the  lung  comprise  carcinoma,  sarcoma 
and  endot!ielioma.  Carcinoma  in  its  evolution  involves  usualli 
one  lung,  where  it  forms  a  large  mass,  and  later  breaks  dowti  %vit1 
the  formation  of  a  pulmonary  cavity.  But  in  other  instances  tliert 
develops  instead  a  diffuse  eiincercuis  infiltration  of  Ihe  lun«r.  siinu 
lating  in   its   physical   manifesfatious   chronic   nh'<'rative    phthisis 

The  secondiinj  tumors  of  the  Inn?  eomprisr  iill  varieties  of  malig 
nant  growths.  Secondary  carcinoma  of  the  lung  rarely  forms  i 
large  single  tumor,  but  is  usually  multiple,  and  not  uiiennunonl> 
involves  the  pleura.  TIk-  eiircinnmatous  nodules  arc  diiTusel.\ 
scattered  over  both  lungs.  This  disense  represents  mctastuses  fron 
a  primary  tumor  which  nmy  be  situated  in  the  breast,  the  gastro 
intestinal  tract,  the  genitnuriuary  trai't.  or  bone.  Ilorlgkin's  diseas< 
may  affect  the  lung,  traveling  by  way  of  Ihe  mediastinal  .ind  lirnn 
chial  lymphatic  glands. 

Carcinoma  of  the  lung  produces  swelling  of  the  bronchial  ant 
mediastinal  glands  and  occasionally  of  the  glands  of  Ihc  nwk 
Pleuri.sj'  is  a  common  eomplieation  or  accompaniment  of  pubnonnn 
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DISEASES  OF  THE  PLEURA 

ACUTE  FIBRINOUS  PLEURISY  (ACUTE  PLASTIC  PLEU- 
RISY; PLEURITIS  SICCA) 

Clinical  Pathology. — Acute  fibrinous  pleurisy,  acute  plastic 
pleurisy,  or  pleuritis  sicca,  occurs  iu  a  primary  form  and  as  a 
secondary  disease. 

Primary  acute  fibrinous  pleurisy  is  frequently  noted  following 
exposure  to  cold,  particularly  in  patients  who  are  debilitated  by 
the  excessive  use  of  alcohol,  or  from  other  causes.  Primary  pleu- 
risy has  also  followed  violent  contusion  of  the  thorax. 

Secondary  acute  fibrinous  pleurisy  occurs  secondarily  to  dis- 
ease of  the  lung,  notably  lobar  and  lobular  pneumonia,  and 
secondarily  to  disease  in  more  remote  portions  of  the  body.  It 
develops  in  connection  with  tuberculosis  of  the  lungs  or  of  the 
bronchial  glands,  bronchiectasis,  pulmonary  infarction,  and  in 
abscess  and  gangrene  of  the  lung.  Acute  fibrinous  pleurisy  also 
occurs  as  a  complication  of  the  acute  exanthematous  fevers  and 
occa.sionally  during  the  course  of  other  acute  infectious  diseases. 

Among  primary  lesions  without  the  lungs  which  may  be  fol- 
lowed by  acute  fibrinous  pleurisy  may  be  mentioned  endocarditis, 
pericarditis,  tonsillitis,  pyorrhea  alveolaris,  arthritis,  and  typhoid 
fever. 

The  inflammation  usually  involves  the  lower  hiteral  and  ante- 
rior portions  of  the  pleura,  in  which  site  it  may  be  localized  to  a 
very  limited  area,  or  it  may  involve  the  greater  portion  of  the 
visceral  pleura.  Under  the  iiiHuence  of  the  inflammatory  process 
the  pleura  becomes  dull  and  lusterloss,  with  a  rather  granular, 
irregular  surface.  The  membrane  is  thickened  and  the  .surface  is 
covered  with  one  or  more  layers  of  fibrinous  exudate.  During 
the  movements  of  resi)iration  the  exudate  is  apt  to  be  rolled  into 
folds  upon  the  surface  of  the  pleura,  or  it  may  be  thrown  up  into 
exuberant  ma.sses.  There  is  a  small  amount  of  cbmdy  fluid  exud- 
ing from  the  inflamed  surface;  but  it  never  attains  the  degree 
which  is  seen  in  serofibrinous  pleurisy  or  pleurisy  with  effusion. 

Microscopically,  the  pleura  presents  desquamation  and  degen- 
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eration  of  the  covering  endothelium  at  the  site  of  the  iuflamma- 
tion,  patches  of  the  pleura  beiug  found  entirely  devoid  of 
endothelial  covering.  At  the  same  time,  the  subserous  eonnective 
tissue  layer  of  the  membrane  is  edematous  and  exhibits  a  variable 
degree  of  leucocytic  infiltration.  The  vessels  in  the  zone  of  the 
inflammation  are  dilated  and  are  filled  with  erythrocytes.  Upon 
microscopic  examination  of  the  exudate  which  is  thrown  out,  it 
is  found  to  contain  fibrin,  serum,  and  a  variable  number  of  pus 
cells. 

In  cases  of  acute  fibrinous  pleurisy  of  extensive  duration  the 
visceral  and  parietal  layers  of  the  pleura  not  infrequently  become 
adherent,  impairing  the  movement  of  the  lung  to  a  variable  ex- 
tent during  respiration. 

Physical  Signs. — Ins  pre  lion. —In  acute  fibrinous  pleurisy  the 
rospiratiniis  arc  nioijcrately  accelerated  and  are  apt  to  be  jerky  and 
irregular.  Tln'  llioracic  expansion  upon  the  side  of  the  disease  is 
limited,  and  tin-  difiphragmatic  shadow  is  abolished.  The  trunk  is 
c'cmnionly  inclined  t(>wai-d  tlie  side  of  the  disease,  with  slight 
drooping  uf  the  eorrespoi^ding  shoulder. 

PdljHih'oiL — Pal]iation  of  the  thorax  reveals  in  many  instances 
plriirjil  friftion  fretnilus,  wliieb  is  produced  by  the  rubbing  to- 
•ri'tiKT  of  Ihc  roujrhencd  surfaces  of  the  visceral  and  parietal  pleurae. 
If  thi'  pleural  ijifl.nimiat ioji  involves  the  portion  of  the  viseeral 
plrnra  wliirli  overlies  the  pericardium,  tlic  friction  fremitus  as- 
sumes flit'  pleuropericnrdial  type.  Vocal  fremitus  seldom  presents 
any  nllerntinii  iu  aente  plastic  pleurisy  ;  but,  if  there  is  considerable 
pleural  Ihirkeiiinjr.  the  intensity  of  the  voeal  vibrations  is  dimin- 
IkIknI  (i\er  tlir  area  of  the  disease.  Palpation  eontirms  the  presence 
of  minor  <leKeiencics  of  expansion  of  the  affected  side  of  the  thorax. 

Prrrttsaion. — The  note  which  is  elicited  upon  percussion  of  the 
thorax  (tver  an  area  of  aeutc  fibrinous  pleurisy  in  an  initial  attack 
of  the  disease  lietrays  no  departure  from  normal  pulmonary  reso- 
nance; but,  in  the  case  of  repeated  attacks,  there  may  be  sufficient 
pleural  thiekening  to  cause  moderate  impairment  of  resonance  upon 
the  side  of  the  disease.  Percussion  of  the  inferior  pulmonary  bor- 
ders during  inspiration  yields  a  pertinent  sign  of  the  disease  in  the 
limitation  of  the  respiratory  excursion  of  the  diseased  lung.  Pain 
is  not  infreipiently  elicited  upon  percussion  in  this  disease. 

.4rfsriy7/n/mn.^Ausenltation  over  the  site  of  the  disease  reveals 
the  pathognomonic  sign  of  the  disease,  the  pleural  friction  sound; 
and,  in  suitably  placed  lesions,  pleuropericardial  friction.  The 
vesieidar  murmur  is  retained,  but  its  intensity  is  diminished  upon 
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the  side  of  the  disease  as  a  result  of  the  paiu  whiiih  attends  full 
iospiration.  In  the  presence  of  considerable  pleural  thickening  the 
murmur  is  abolished  over  the  site  of  the  thickened  pleura.  Vocal 
resonance  is  as  a  rule  unchanged ;  but  in  the  presence  of  excessive 
pleural  thickenin)?,  its  intensity  is  diminished. 

Diaofnosis. — The  pleural  friction  sruind,  when  it  is  elicited,  is 
pathoo:nonionic  of  acute  fibrinous  pleurisy.  The  disease  is  alsc 
attended  by  moderate  fi^vcr  and  by  darting,  stabbing  pain,  which 
is  most  commonly  referred  to  the  region  of  the  axilla  or  the  nipple, 
and  which  is  accentuated  by  coupfhinir  and  by  deep  inspirations, 
sijjns  which  are  not  pathognomonic  of  the  disease. 

DiflTerential  Diagnosis. — Pleurodynia  is  attended  by  pain  in  the 
side,  but  the  pain  of  this  disease  is  contiiuious  and  is  a*5srravated 
by  movement  of  the  trunk  as  well  as  by  the  movements  of  respira- 
tion. Moreover,  there  is  al>scnce  of  the  friction  sound  and  the 
looaliKation  of  the  ]n\'\n  is  not  as  distinct  and  elcur-eut  as  it  is  in 
pleurisy,  the  pain  occasionally  eeasinp;  upon  one  side  of  the  thorax 
to  appear  upon  the  opposite  side  of  the  chest.  Pleurodynia  is  not 
attended  by  febrile  movement. 

InfercosfaJ  ufura^tjia  is  eharaeterized  by  sharp,  paroxysmal  pain 
over  the  distribution  of  the  nerve  trunks.  Tu  this  condition  there 
are  points  of  tenderness  upon  palpntiou  over  the  points  of  exit  of 
the  nerves  upon  the  lateral  ajid  anterii>r  chest  walls.  Dcvelopinjj 
as  the  disease  dor^s  most  fre<iuently  upon  a  neurotic  basis,  pleural 
friction  and  fever  are  absent  in  infercostnl  iK^nralgia. 

SEROFIBRINOUS  PLEURISY  (PLEURISY  WITH  EFFUSION; 
PLEURITIS  EXUDATIVA) 

CliBical  Pathology. — .Serofibrinous  pleurisy,  pleurisy  with  effu- 
sion, or  plcuritis  exudativa,  frciiuently  follows  exposui'c  to  cold 
or  a  severe  wetting,  when  it  is  attributed  to  an  attack  upon  the 
pleura  by  organisms  which  are  present  in  the  bodily  economy; 
hut  in  certain  instances  exposure  is  the  only  apparent  cause  of 
the  disease, 

Lobar  pneumonia,  by  involvini?  the  pleura  over  a  constdidatcd 
lobe,  often  causes  serofibrinous  pleurisy;  but  there  is  occjisionally 
seen  a  primary  pleurisy  with  effusion  which  is  caused  by  the 
pneumoeoccus  and  which  arises  intlcpendently  of  disease  of  the 
lung.  Serofibrinous  pleurisy  is  an  occasional  complication  of 
nephritis  and  acute  rliciimatic  fever,  in  wbieli  it  is  due  cither  to 
the  associated  toxemia  or  to  the  hacleria  wliirdi  are  associated 
with  these  diseases. 
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The  organism  which  is  most  frequently  associated  with  sero- 
fibrinous pleurisy  is  the  tulxn-cle  haeillus.  In  tliesc  cases  the 
tuberculous  focus  may  be  situated  in  the  lung  or  in  a  distant 
portion  of  the  body.  The  streptococcus  pyogenes  is  the  causative 
agent  in  certain  eases  of  serofibrinous  pleurisy,  with  or  without 
the  coincident  development  of  a  streptococcic  bronchopneumonia. 
Ill  the  female  subject  pleurisy  with  effusion  has  developed  in 
subjects  with  tuberculous  salpinj^'itis. 

Plctirisy  w'ith  effusion  attacks  males  with  greater  frequency  than 
females,  usually  attacking  persons  between  twenty  and  fifty  years 
of  age,  though  no  age  is  exempt  from  the  disease. 

In  sentfiliridous  pleurisy  tliere  is  an  initial  dulling  and  loss  of 
luster  with  roughening  of  the  surface  of  the  pleural  membrane; 
and  this  is  suceeeded  in  a  ffw  hours  by  the  exudation  of  a  sero- 
fibrinous  exudate.  In  a  period  varying  from  a  few  hours  to 
several  days  theri>  is  more  or  less  copiinis  exudation  of  serous 
fluid  from  the  surface  of  the  in  flamed  pleura. 

The  fluid  gravitates  to  the  dependent  portions  of  the  pleural 
sac,  ami  mounts  up  higlier  nml  higher  as  the  elTusion  develops.  In 
certain  instatUH-s  the  i-ti'usiou  beconies  so  excessive  that  it  reaches 
th<'  h  v*'l  of  the  chiviele.  Tlie  lung,  whii'h  is  compressed  by  the  iu- 
creasiii<r  Hiiid.  is  <*roudeil  into  the  nji]ier  and  posterior  portions  of 
the  pleunil  L'iivity,  ficcupyiiig  a  cnniparatively  small  area  in  the 
upper  portion  of  the  cavity  near  the  vertebrid  column. 

Th«i  effuKton  consists  of  straw-colorful  fluid  possessing  a 
sptH'ilie  gravity  of  ajiproxiniately  1.020,  containing  flocenli  of 
fibrin  togrlhcr  wilh  inimrroiis  des(|uaniated  endotbelial  cells,  pus 
cells,  bacteria  and  Itlond  cells.  Vjion  withdrawal  of  the  f^uid, 
si>ontaneous  coagulation  is  oceasioiudly  noted.  The  solid  con- 
stituents of  the  efTusion  occupy  the  depotulent  portion  of  the 
pleural  sac,  iind  the  fitrrinous  material  adluu'cs  to  the  surface  of 
tlie  pleura,  in  which  position  when  the  fluid  is  absorbed  or  is 
withdrawn,  it  aids  in  the  formation  of  fibrous  adhesions  between 
the  visceral  and  the  parietal  pleura. 

These  adhesifuis  vary  in  distribution  in  individual  cases.  In 
certain  instances  they  are  relatively  few  and  are  local;  in  other 
cases  they  are  universally  distributed  over  the  entire  pleura  ex- 
cept for  a  pocket  here  and  there;  while  in  yet  other  instances 
they  may  obliterate  the  pleural  sac  entirely,  resulting  in  chronic 
adhesive  pleurisy.  When  a  patient  with  nmnerous  adhesions  has 
a  second  attack  of  serofibrinous  pleurisy,  only  the  nonadherent 
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portions  of  thf  membraiups  arp  involved,  w'\th  tli(»  formation  of 
lueulatetl,  saeciilated,  or  oneystetl  pleurisy. 

In  serofibrinous  pleurisy  the  amount  of  the  effusion  varii 
from  a  few  ounces  to  four  liters.  After  pursuing  a  variabl 
course,  it  tends  to  spontaneous  absorption,  often  leaving  extei 
sive  pleural  adhesions  in  its  wake. 

In  cases  of  serofibrinous  pleurisy  which  are  associated  wit 
excessive  effusion,  there  is  visceral  displacement.  The  liver  f 
the  spleen  is  displaced  downward  and  tlic  heart  is  disjilace 
toward  the  side  opposite  the  effusion. 

Physicail  Signs. — Inspection, — In  serofibrinous  plcuri.sy  the  re 
piratory  excursion  upon  the  side  of  the  effusion  is  restricted  or 
abolished.     With  all  large  effusions  then-  is  unilateral  bulging  < 
the  chest  wall  and  the  intercostal  spaces  are  obliterated  upon  t\ 
side  of  the  disease,    Litteii's  diajtliragniafic  sluuhnv  is  absent. 

In  effusions  of  the  right  pleural  sac  tlie  cardiiic  impulse 
displaced  toward  the  h^ft,  and  is  oceasimially  elevatctl  to  ti 
fourth  interspace.  It  is  not  iid'reiiuently  Inealized  iit  flie  le 
midclavicular  line,  or  even  in  tlie  left  axilhiry  region.  In  ll 
case  of  left-sided  effusion,  on  the  other  hand,  the  cardiac  inipub 
is  displaced  toward  the  right,  and  it  id'ten  occupies  a  posit  in 
behind  the  sternum.  In  extreme  (^a.ses,  however,  the  apex  bes 
may  be  visible  to  the  right  of  this  bone  in  the  tiiird  or  fourl 
intercostal  space. 

The  respirations  arc  shallow  and  iieecieritted.  as  a  result  i 
compression  of  the  lung  by  the  effusion,  with  conserjuent  dimini 
tion  in  the  air  space.  There  is  visible  scoliosis,  the  vertelin 
column  deviating  towurd  the  side  of  llie  cD'usion.  The  souii 
side  of  the  thorax  expands  vicariously  during  iiisjiiriition  as 
result  of  compensatory  empliyseiaa. 

The  decubitus  of  the  patient  is  not  !id*re([Uci]t ly  suggestive  i 
serofibrinous  pleurisy.  During  the  incipient  stage  of  tlic  discus 
prior  to  the  pouring  out  of  the  effusion,  the  patient  is  apt  to  1 
upon  the  sound  side  in  the  effort  to  protect  the  sensitive  pleui 
from  pres.sure,  while,  after  the  effusion  is  estahlislied,  he  usuall 
lies  upon  the  side  of  the  effusion  iu  order  to  facilitate  the  fii 
expansion  of  the  sound  lung.  The  sbouhlcr  Tipon  the  side  of  tl 
effusion  is  upon  a  slightly  higher  level  than  is  its  fellow.  Sim 
larly,  the  nipple  and  the  scapula  upon  the  side  of  the  elfusid 
are  farther  from  the  inedian  line  tliatj  (Ui  t!u*  opposite  side  of  tl 
thorax. 

Palpaiion. — During  the  ineiiiient  .stage  of  the  disease,  prior  i 
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the  development  of  the  effusion,  palpation  of  the  thorax  reveals 
the  presence  in  most  eases  of  pleui'al  friction  fremitus.  If,  indeed, 
the  lappet  of  lung  which  overlies  the  heart  is  involved,  there  is 
pleuroperieardial  frietion  fremitus.  Friction  fremitus  is  demon- 
strable during  the  incipient,  dry  stage  of  the  disease;  it  usually 
disappears  with  the  development  of  the  effusion ;  and  it  reappears 
with  the  absorption  or  after  the  withdrawal  of  the  fluid.  Yet  not 
infrequently  frictioTi  fremitus  can  be  detected  during  the  height 
of  the  effusion  along  its  upper  level,  where  the  inflamed  pleural 
membranes  eome  in  contact.  The  friction  fremitus  not  iufrequently 
persists  for  years  afler  recovery  from  the  disease,  as  many  sul)jects 
of  the  disease  can  attest. 

Vocal  fremitus  varies  according  to  the  degree  of  the  associated 
effusion.  In  the  ju'cscncc  of  moderate  effusion,  which  does  not 
fill  the  pleural  sac.  vocal  livmiuis  is  normal  above  the  level  of  the 
effusion,  while  over  the  area  eorre.spouding  to  the  effiision  it  is 
abolished-  Postcriiirly.  near  the  vertebral  colunni,  over  the  area 
which  is  occupied  by  the  compressed  lung,  vocal  fremitus  at  the 
height  of  tlie  effusion  is  apt  to  show  exaggeration.  In  interpreting 
the  intensity  of  vocal  fremitus  in  this  disease  it  must  be  borne  in 
mind  that  dense  ])lcural  adhesions  traversing  a  pleural  effusion 
will  and  do  transmit  the  vibrations  to  the  palpating  hand  despite 
the  pre.sejjce  of  fluid  in  the  phniral  sac. 

Palpation  of  the  prccordia  confinus  disjilacemeut  of  the  apex- 
beat,  and  palpation  of  the  lateral  thoracic  regions  shows  deficient 
expansion  of  the  diseased  side.  There  is  seldom  edema  of  the  chest 
wall  in  serofibriiions  effusion,  this  sign  being  more  commonly  pres- 
ent in  purulent  effusions.  In  effusion  of  the  right  pleural  sac  pal- 
pation reveals  the  inferior  border  of  the  liver  at  ati  abnormally  low 
level  below  the  right  costal  margin, 

Percitsaioit.^iynnii*;;  the  inripirnt  stage  of  serofibrinous  pleurisy 
the  percussion  note  is  unchanged.  In  the  fin-ther  evolution  of  the 
disease,  howevnr,  as  the  ctfnsidti  develops,  Ibere  is  a  progressive 
impaii-mcnt  of  vesicular  rcstmaticc,  finally  amounting  to  flatness 
oviT  tlie  effusion,  Percu.s.sion  of  the  thorax  immediately  almve  the 
level  of  tlic  effiision  elicits  Skndaie  resonance. 

With  the  patient  in  the  upright  posture,  Ellis'  line  of  flatness, 
indicating  the  upper  limit  of  the  effusion,  can  occasionally  be 
mapped  out  by  iiercussinn.  In  pleurisy  with  effusion  this  line, 
which  represents  the  u|>t)er  limit  of  the  effu.sion  is  not  horizontal; 
it  is  higher  posteriorly  than  anteriorly;  and  in  effusions  of  moder- 
fite  degree  the  line  begins  low  down  in  the  j)osterior  region  of  the 


DISEASES   OP   TH£   PLEURA  3C 

thorax  and  proceeds  upward  and  forward  in  a  ciir\e  resemblic 
the  letter  "S"  to  the  axillary  region,  and  thence  proceeds  in 
^adual  decline  to  the  sternum. 

Grocco's  triangle  of  paravertebral  dullness  is  demonstrable  1 
most  cases  of  serofibrinous  pleurisy.  This  triangular  area,  with 
width  of  two  to  five  centimeters,  with  its  apex  directed  upwar 
occupies  the  side  of  the  thorax  opposite  the  effusion  at  the  level  < 
the  11th  and  12th  ribs.  It  is  probably  due  to  displacement  of  tl 
mediastinal  structures  by  the  pressure  of  the  eflfusion.  (See  Fi 
53,  p.  128.) 

In  right-sided  effu^sion  the  dullness  of  the  lluid  bleiuls  ant 
riorly  and  laterally  with  the  dullness  of  the  liver;  whereas  a 
effusion  of  the  left  side  encroaches  upon  the  tympany  of  Traube 
semilunar  space.  In  serofibrinous  pleurisy  it  is  only  oocasimial 
possible  to  detect  movable  dullness  upon  cltaii^re  of  pitsiiire.  Wlii 
not  always  present  in  this  disease,  movable  <liilliicss  whou  rlu-ili 
is  an  infallible  sign  of  fluid  in  thu  plmiral  cavity. 

Forcible  percussion  over  the  upper  purtion  of  the  lun^,  aboi 
the  level  of  the  effusion,  occasionally  elicits  a  crackctl-pot  soun 
produced  by  the  sudden  forcible  expulsi<m  of  air  i'vom  the  r 
laxed  lung.  Similarly,  upon  strong  percussion  <»ver  the  infr 
clavicular  region  in  the  presence  of  large  effusions,  William 
tracheal  tone  may  sometimes  be  elicited. 

During  absorption   of   the   elTwsion    the   dullness   gradually 
superseded    by    normal    vesicular    rcMoiiiince,    save    at    the    has 
posteriorly,  where  the  resotjaiice  is  apt  to  remain  impairnl  i'uv 
long  period.     Areas  of  impaired   resonanei'  elscwiu're   ]Miint 
areas  of  pleural  thickening  or  to  encysted  llniil. 

Auscultation. — In  the  incipient  stage  of  iho  disease,  prior  !<>  il 
development  of  effusion,  a  pleural  frietion  soutul  is  frctim-nt 
audible  upon  auscultation.  It  is  usually  best  detirted  in  the  Inw 
axillary  or  mammary  region.  The  friction  sound  nsnally  thnu^ 
not  invariably  disappears  at  the  height  of  the  ofTiision.  1i>  htn-uji 
once  more  audible  with  the  inception  (»f  alrsnrptiDn  of  tlic  clTnsio 
When  the  portion  of  the  pleura  whicli  overlies  11m*  in'rii-anlinin 
involved,  a  pleuropericardial  frietion  sound  is  audibh'. 

The  vesicular  mnrnnir  is  abolished  (tver  the  area  of  the  tlior: 
which  overlies  the  effusion,  while  above  the  effusion,  the  respiratoi 
sounds  are  puerile.  Wliile  this  statement  as  a  rule  Imlils  true,  y 
in  very  large  effusions  there  is  occasionally  <listant  hronclii 
breathing  over  the  effusion,  due  to  the  dense  eoMipressIcui  (jf  tl 
lung  by  the  fluid  which  occupies  the  ])leiiral   iMvity.     The  resj 
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ratory  murmur  over  the  sound  !u»g  is  exaggerated  as  a  result  of 
compensatory  emphysema. 

Vocal  resoiianee  over  tlie  etTusion  is  aliolished,  unless  a  patch 
of  pleura  be  bouinl  to  the  ebest  wall  by  adhesions,  in  which  event 
the  resonance  is  of  apprnximately  normal  intensity  in  the  area  in 
question.  Upon  auscultation  just  above  the  level  of  the  effusiou 
during;  pbouation.  partieuhirly  near  the  angle  of  the  scapula  poste- 
riorly, egophony  is  frequently  elieitcd.  Haccclli's  sign,  the  trans- 
mission of  the  whispered  voice  through  a  serous  while  not  through 
a  pnrulent  effusion  serves  to  differentiate  the  latter  condition  from 
the  former. 

Upon  ausrultalinn  of  the  heart,  the  sounds  are  often  rather 
diffusely  audible,  owing  to  cardiac  displacement.  The  pulmonic 
soiuid  is  usually  accentuated  and  a  systolic  murmur  may  be  audible, 
wlijrli  is  produced  by  traction  u]ion  the  vessels  by  the  cardiac 
disphii'i'mi'ut. 

Men.s)tnifia)i. — ^Mensuration  of  ilu^  thorax  reveals  an  increase  in 
Ihe  circumfercuec  of  the  diseased  side  of  from  one-half  to  one  and 
one-lialf  inelies.  In  irderpn'tiug  the  tiiidiugs  of  mensuration  al- 
lovvaiu'e  must  be  made  for  the  fjit-t  tluit  the  right  half  of  the  thorax 
is  noi'uijilly  larger  than  is  the  left  side. 

DiagTiosis. — The  diagnosis  of  serofibrinous  pleurisy  rests  upon 
the  deficient  e.\paHsion  nnd  frc(|uently  the  unilateral  bulging  of 
the  diseased  side.  l}u*  jireseiirf'  of  fh*'  initial  friction  sound  which 
disappears  with  the  iidvf'ut  of  ejl'usion.  the  absence  of  vocal  frem- 
itus over  ibe  clTusion,  the  flat  percussion  note  over  the  fluid,  the 
filiscnee  of  respiratory  sounds  o\er  the  elTusion,  with  the  presence 
of  puei'ile  or  bmni-liial  sounds  elieitcil  above  the  level  of  the 
fluid,  and  the  presenee  ut  visceral  disijlnecnient,  together  with 
eertaiu  speeial  iibenoniena  such  as  Ijronehophony.  egophony,  or 
Baccelli's  sign.  The  presence  of  fluid  in  the  pleural  eavtty  and 
its  character  are  determincrl  by  exploratory  piuicture.  But 
exploratory  puncture  does  not  in  every  positive  case  reveal  the 
presence  of  fluid.  Even  if  the  needle  is  inserted  in  an  area  of 
llatncss,  it  may  penetrate  a  region  where  a  thickened  pleura  is 
adherent  to  the  chest  wall  and  so  fail  to  secure  fluid,  though 
fluid  is  present. 

Differential  Diagnosis. — Serofibrinous  is  occasionally  differenti- 
ated from  lobar  pneumonia  with  difiieulty.  The  jnunts  of  differ- 
entiation between  these  diseases  have  been  enumerated  imder 
lobar  pneumonia. 

From  large  prricordiiil  ( fjus'iou,  scrofibritmns  pleurisy  is  some- 
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times  differentiated  with  diffieiilty,  particularly  in  the  cases  of 
effusion  into  the  left  pleural  cavity.  But  in  pericardial  effusion 
the  base  of  the  lung  yields  resonance  instead  of  flatness;  there  is 
Skodaic  resonance  ovi-r  the  adjacent  portion  of  the  lung  which  is 
compressed  hy  the  effusion ;  the  cardiac  impulse  is  not  displaced 
to  the  right ;  the  heart  sounds  are  feeble ;  the  pulse  is  apt  to  be  of 
the  pulsus  paradoxus  type,  trailing  off  toward  full  inspiration;  and 
the  degree  of  dyspnea  is  extreme  and  out  of  proportion  to  the 
extent  of  the  effusion.  Moreover,  in  pericardial  effusion  the  area 
of  dullness  occupies  the  preeordia  and  is  pear-shaped  with  the  base 
resting  upon  the  diaphragm. 

Unilateral  hydroih4)rax  presents  physical  signs  which  are  largely 
identical  with  those  of  serofibrinous  pleurisy.  But  in  hydrothorax 
there  is  absence  of  the  initial  friction  sound;  there  is  no  priumry 
stitch  in  the  side,  or  fever,  hut  instead  there  is  a  history  of  heart 
disease,  or  of  nephritis.  Moreover,  ljydroth<trax  is  frequently  at- 
tended by  edema  of  dependent  portions  of  the  body. 

Ellis'  curve  is  not  present  in  hydrothorax  and  upon  exploratory 
puncture  the  fluid  of  hydrothorax  is  more  sitons,  and  is  of  lower 
specific  gravity;  it  contains  less  than  thn'e  per  rent  of  albumin; 
and  it  never  coagulates  spontaneously  Uj)on  staudiii^:.  In  hydro- 
thorax movable  dullness  is  usually  leadily  elit-itiMl,  as  the  fluid  of 
hydrothorax  readily  shifts  with  change  of  posture,  while  in  pleu- 
risy with  effusion  this  sign  is  elicited  with  difiiculty  if.  indeed,  it 
is  elicited  at  all. 

Intrathoracic  neoplastn/i  may  simulate  serofibrinous  pleurisy. 
They  frequently  produce  displaeemcrit  of  the  cardiac  impulse,  as 
does  pleurisy  with  effusitui.  The  dullness  of  Heoplasrn,  however. 
occupies  the  upper  portion  of  the  lhor;ix  and  is  of  niiimr  extent, 
and  it  is  surrounded  by  a  zone  of  eompres-scd  lung,  yielding 
Skodaic  resonance.  Vocal  freioitus  and  voi'jil  rcsoiuince  arc  in- 
creased rather  than  diminished.  The  breath  sounds  are  fre- 
quently suppressed,  and  at  other  Times  distinctly  bronchial.  Pul- 
monary neoplasm  often  coexists  with  modenite  pleural  effusion. 
Malignant  neoplasms  fire  prone  to  pnulucc  glandtdar  enlarge- 
ment in  the  supraclavicular  region,  ami  are  eventually  attended 
by  emaciation  and  cachexia.  These  growths  also  cause  eidarge- 
metit  of  the  mediastinal  glands,  producing  in  this  wise  pressure 
paralysis  of  the  recurrent  laryngeal  nerves.  Moreover,  in  the 
ease  of  neoplasm,  the  physical  signs  are  not  influenced  by  change 
of  posture. 

Hepatic  enlnrgeniFiit  from  abscess,  oehinoeoccus  cyst,  or  enlarge- 
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ment  from  subphrenic  abscess  may  simulate  pleurisy  with  effusion. 
But  the  upper  limit  of  dullness  is  immovable;  it  presents  a  convex 
outline  directed  upward;  and  it  frequently  exhibits  a  friction 
sound  in  the  midst  of  the  area  of  dullness,  which  would  not  be  true 
if  the  pleural  surfaces  were  separated  by  effusion.  These  condi- 
tions are  not  infrequently  attended  by  moderate  pleural  effusion 
and  hence  coexistent  therewith.  Upon  exploratory  puncture  the 
pus  from  an  hepatic  abscess  may  perhaps  contain  liver  cells  or 
bile,  and  occasionally  amebte.  Groeco  s  sign  is  absent  in  hepatic 
enlargement-  Occasionally  hydatid  fremitus  may  be  elicited  upon 
percussion  over  an  echinococcus  cyst  of  the  liver. 

Pmumoihonu  produces  imilateral  bulging  of  the  thorax  with 
immobilization:  but  the  percussion  note  is  hyperresonant  or  tym- 
panitic: and  the  disease  is  attended  by  characteristic  physical 
signs,  as  the  coin  test,  the  metallic  tinkle,  and  the  succussion  sound. 

LOCAL  PLETJRISY 

Under  the  head  of  local  or  circumscribed  pleurisy  are  embraced 
diaphragnuitic  phuristf:  locuhited.  sacculated^  or  encysted  pleurisy; 
and  i)it(rloh(ir  plcurisif. 

DIAPHRAGMATIC    PLEURISY 

Clinical  Pathology. — In  diaphragmatic  pleurisy  the  inflamma- 
tion is  limited  to  the  parietal  i>leura  which  invests  the  superior 
siirftiL'c  of  tbo  diajjlirairm  ami  to  the  visceral  pleura  which  is  iu 
contact  with  it. 

The  pleural  iiinamniution  as  a  rule  assumes  the  dry,  plastic 
type;  but  there  is  sometimes  moderate  effusion,  which  may  be 
serous  or  purulent  in  ebaructer. 

Physical  Sigiis.— The  physical  signs  of  diapliragmatic  pleurisy 
arc  slight  in  comparison  with  the  subjective  symptoms,  which 
are  unusually  severe  in  their  manifestations.  There  is  urgent 
dyspnea:  and  the  lower  region  of  the  thorax  is  fixed,  moving 
very  slightly  with  respiration.  A  friction  sound  can  occasionally 
be  elicited  over  the  hepatic  area  in  right  pleural  inflammation,  or 
over  Tranbe's  semilunar  space  in  left-sided  intlanimation. 

There  is  tenderness  n[ion  pressure  upon  the  lower  intercostal 
spaces  near  the  vertebral  column,  and  extreme  pain  upon  pres- 
sure over  the  insertion  of  the  diaphragm  at  the  tenth  rib.  There 
is  occasionally  tenderness  upon  pressure  over  the  course  of  the 
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phrenic  nerve  in  the  cervical  region,  Dysphag^ia  is  occasionally 
present,  as  a  result  of  involvement  of  the  esophageal  orifice  in 
the  diaphragm;  and  hiccough  and  vomiting  may  accompany  left- 
sided  diaphragmatic  pleurisy.  The  vomiting  and  respiratory 
movements  exaggerate  the  pain  of  the  disease.  Pain  is  constant 
in  the  epigastric  region,  simulating  in  this  respect  acute  disease 
of  the  abdominal  viscera.  The  diaphragm  is  fixed,  and  the  res- 
piration is  purely  costal  in  type. 

Diagnosis. — The  diagnosis  of  diaphragmatic  pleurisy  rests  upon 
the  great  severity  of  the  subjective  syrat)toms  and  the  meagerness 
of  physical  signs.  Gueneau  de  JIussy  states  that  pain  extending 
from  the  tenth  rib  to  the  en>;iform  eartihigc  is  pathognouioiiie  of 
diaphragmatic  pleurisy.  Andral  has  iioted  cases  attended  by 
excessive  dyspnea  and  attacks  simulating  angina  pectoris. 

LOCULATED,  SACCULATED,  OR  ENCYSTED  PLEURISY 

Clinical  Pathology, — This  type  of  [ilrurLsy  may  be  serofibrin- 
ous, but  is  more  fref|ueiitly  purulent.  In  I  his  form  rd*  ]ileiirisy 
the  fluid  is  circumscribed  by  adhesions  !)et\veen  the  viseeral  snul 
parietal  pleura;  into  one  or  more  packets  <ir  loenli,  wliieli  may 
or  may  not  communicate  with  one  another.  While  these  loculi 
of  effusion  may  develop  in  any  portiioi  of  the  jilennd  ciivity,  they 
are  most  frequently  situated  in  the  rey:ioH  betwt'cn  the  niidii.xil- 
lary  line  and  the  midspinal  line,  or  ujion  tlie  thoraeie  aspert  of 
the  diaphragm.  In  these  cases  the  fluid  inny  }>r  bounded  by  ad- 
hesions, the  result  of  a  previons  attaek  nf  ph^ur'hsy;  or  an  em- 
pyema may  become  limited  and  eiremnseribed  by  newly  forn)e<l 
inflammatory  adhesions. 

Physical  Signs. — The  pliysieal  signs  in  this  type  of  pleurisy 
are  few  and  are  frpfpK'"^'.'^'  atypieal.  Areas  of  dullness  may  be 
elicited  in  certain  cases;  but  this  is  by  no  means  the  rule;  and 
vocal  fremitus  may  be  clearly  transmitted  by  the  adhesions 
despite  the  presence  of  f1ui<i  in  the  pleund  cavity.  Fluoroscopy 
and  the  free  use  of  the  aspirating  needle  are  the  surest  means  of 
diagnosis, 

INTERLOBAR  PLEURISY 

Clinical  Pathology .^ — In  the  evolution  of  serofibrinous  or  puru- 
lent pleurisy  the  pleura  elotbiiig  the  interlobar  fissures  of  the 
lung  is  also  implicated  in  the  inllanimation,  and  not  infrequently 
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primarily.  Next  in  the  order  of  their  frequency  come  the  pyo- 
genic micrococci,  the  tubercle  bacillus,  the  bacillus  influenzsB  and 
the  colon  bacillus.  Empyema  is  especially  frequent  in  young 
children,  although  no  age  is  exempt  from  the  disease. 

In  purulent  pleurisy  the  pleural  cavity  contains  a  variable 
amount  of  pus,  which  is  frequently  quite  large,  often  amounting 
to  two  or  more  liters.  The  solid  constituents  of  the  purulent 
effusion  gravitate  toward  the  dependent  portions  of  the  pleural 
sac,  while  the  upper  strata  consist  of  turbid  fluid.  This  fact  may 
be  productive  of  an  error  in  diagnosis ;  because,  if  the  aspirating 
needle  is  entered  above  the  level  of  the  distinctly  purulent 
stratum,  only  turbid  fluid  may  be  withdrawn,  suggesting  the 
presence  of  a  serofibrinous  effusion.  While  the  separation  of  the 
fluid  into  two  .strata  obtains  during  the  early  stage  of  the  effusion, 
yet  in  cases  of  long  standing  the  fluid  is  uniformly  thick  and 
purulent  and  contains  shreds  of  fibrin.  Depending  upon  the 
character  of  the  infecting  organism  the  pus  may  be  odorless  or 
may  be  extremely  fetid. 

In  the  evolution  of  the  disease,  subsequent  to  the  development 
of  the  purulent  effusion,  the  tendency  is  toward  spontaneous  ab- 
.sorption;  and  it  is  possible  for  the  effusion  to  be  absorbed  in  its 
entirety.  Following  absorption  of  the  effusion  the  pleura  under- 
goes thickening  from  organization  of  the  fibrinous  layer  with 
which  it  is  clothed,  tending  to  impair  the  transmission  of  .sounds 
arising  within  the  lung.  The  pleural  thickening  is  most  pro- 
nounced in  the  visceral  layer  of  this  membrane. 

Pleural  adhesions  are  almost  invariably  present  in  empyema, 
which  may  represent  the  remnants  of  a  former  pleurisy,  or  which 
may  be  of  recent  formation,  serving  to  eireumseribe  the  effusion 
into  one  or  more  pockets  or  loculi.  They  are  situated  principally 
over  the  upper  portions  of  the  lung,  probably  because  this  por- 
tion of  the  pleura  is  in  contact,  while  the  lower  portion  is  sepa- 
rated by  the  effusion.  The  adhesions  may  l)e  limited,  or  they  may 
be  numerous,  extending  well  down  toward  the  base  of  the  lung. 

Purulent  pleurisy  is  constantly  ath'iuled  by  changes  in  the  lung. 
The  effusion  occupies  space  in  tli«'  pleural  cavity  which  was  pre- 
viously occupied  by  the  lung,  so  thai  this  organ  is  compressed,  and 
its  expansion  is  materially  restrict«>d.  This  tends  toward  con- 
densation and  atelectasis  of  the  lung,  and  in  large  effusions  the 
lung  occupies  a  small  portion  of  the  pleural  cavity  near  the  verte- 
bral column.  In  the  further  evolution  of  the  disease  the  lung 
becomes  splenized,  and  finally  cirrhotic,  airless,  and  of  dark  color. 
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The  heart  is  displaced  by  the  effusion,  and  the  impact  of  this 
organ  against  the  fluid  during  ventricmlar  systole  causes  "pulsat- 
ing empyema."  The  liver  and  spleen  are  apt  to  be  displaced 
dawnwai'd. 

Extensive  purulent  pleurisy  produces  permanent  deformity  of 
the  thorax.  As  the  effusion  accumulates^  the  side  of  the  thorax 
corresponding  to  the  disease  bulges,  and  the  intercostal  spaces  are* 
obliterated  or  actually  bulge  from  the  pressure  which  is  exerted 
upon  the  intercostal  muscles.  The  diaphragm  is  depressed  and  its 
excursion  is  limited,  resulting  in  an  increase  in  the  vertical  diam- 
eter of  the  thorax.  Following  the  absorption  or  evacuation  of  the 
purulent  elTusion,  the  intercostal  spaces  are  retracted,  and  tlie 
side  of  the  thorax  corresponding  to  the  disease  partially  collapses, 
the  shoulder  droops,  and  the  spinal  column  is  bowed  toward  the 
side  of  the  disease. 

The  pus  of  empyema  is  apt  to  burrow  beneath  the  costal  pleura 
and  to  point  subcutaueoiisly,  constituting  "empyema  necessita- 
tis." Spontaneous  evacuation  of  the  effusion  is  apt  to  occur,  un- 
less  it  is  relieved  by  promjit  cTspiration.  Or,  on  the  other  hand, 
the  pus  may  perforate  the  vis«nM-jil  pleura  and  discharge  into  a 
bi-ofU'liHs,  wifli  the  prodiu'tioji  of  pyopiieumotlujrax. 

Physical  Signs.— I nspccf ion. — The  ]ihysical  signs  of  purulent 
pleurisy  which  are  noted  upon  inspection  arc  in  tbe  main  very 
similar  to  those  of  serofibrinous  i>leurisy;  but  the  diseased  side 
presents  a  greatrr  degrw  of  uiiihiteral  bulging,  and  there  is  more 
apt  to  be  bulging  of  the  intcrco.s1al  sjiaces,  particularly  over  the 
lower  regions  oi"  tbr  thorax,  Edema  of  tbe  diest  wall  is  noted  when 
the  parietal  ploura  is  extensively  involved,  and  in  empyema  neces- 
sitatis there  is  visible  protrusion  of  a  localized  region  of  the  chest 
wall  with  discoloration  of  Iho  inlegument  wiien  rupture  is  immi- 
iiont.  The  cardiac  impulse  is  dis]i!aced  toward  the  opposite  side 
of  the  thorax,  and  the  weight  of  the  purulent  effusion  produces 
downwai'd  displacement  of  the  diaphragm,  with  consequent  down- 
ward displacement  of  the  liver,  which  may  produce  bulging  be- 
low the  right  costal  margin.  The  subcutaneous  veins  of  the  tho- 
rax are  apt  to  be  torlnous  over  the  lower  thorax;  and  the  dia- 
phragmatic shadow  is  abolished  upon  the  side  of  the  effusion.  In 
pulsatinqr  empyema  there  is  systolic  pulsation  which  is  synchron- 
ous with  the  cardiac  systole. 

PaJpation. — Vocal  fremitus  is  abolished  over  the  distribution 
of  the  purulent  effusion,  while  above  the  level  of  the  fluid,  over 
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the  compressed  lung,  the  fremitus  is  occasionally  exaggerated. 
Pulsating  empj'ema  yields  a  palpable  systolic  pulsation,  while  in 
emp3'ema  necessitatis  the  edematous  chest  wall  may  pit  upon 
pressure  with  the  finger-tips. 

Percussion. — There  is  dullness  amounting  to  flatness  over  the 
purulent  effusion,  with  Skodaic  resonance  above  the  level  of  the 
fluid,  as  in  serofibrinous  pleurisy.  Percussion  of  the  opposite  lung 
yields  a  slightly  hyperresonaut  note  as  the  result  of  compensatory 
emphysema.  Grocco's  triangular  area  of  paravertebral  dullness 
is  usually  well-marked  in  empyema. 

Auscultation. — The  respiratory  murmur  is  abolished  over  the 
purulent  cfl^usinn,  while  it  is  puerile  over  the  compressed  lung 
above  the  level  of  the  effusion.  In  children  there  is  frequently 
blowing  bronchial  lireathing  above  the  levn!  of  the  fluid. 

Diagnosis. —  Purulent  ]ilenrisy  closely  resembles  serofibrinous 
pleurisy  in  its  physical  manifestations;  but  in  cmjjycnia  tlie  dis- 
proportion between  the  two  sides  of  tlie  thorax  is  more  marked; 
there  is  more  apt  to  be  intercoslal  bulging  in  empyema;  aiul  the 
visceral  displacement  in  purulent  pleurisy  is  more  extreme. 
Edema  of  the  thoracic  wall  points  to  purulent  rather  than  to 
serofibrinous  pleurisy.  Moreover,  eiupnema  is  attended  by  a 
greater  degree  of  dyspru'a  than  is  serofilirinnns  effusion,  tlie  la- 
bored breathing  frequently  anidiinting  t()  orthftpnea.  Purulent 
pleurisy  is  attended  by  less  local  pain  than  is  serofifrrinous  pleu- 
risy; but  there  are  in  empyema  gn-ater  emaciatiou  and  signs  of  a 
generally  septic  state.  Aspiratidu  reveals  the  presence  of  ]ni?'U- 
lent  effusion  in  the  pleural  cavity.  Baceelli's  sign  is  oecasionally 
of  aid  in  the  differential  diagnosis. 

CHRONIC  ADHESIVE  PLEURISY 

Clinical  Pathology. — r'brnnie  adhesive  jdeiirisy.  i»r  chronie  jilas- 
tic  pleurisy  is  most  frequently  a  sequence  of  serofibrinous  pleurisy, 
more  rarely  of  empyema,  and  oeeasifuially  it  develops  as  a  pri- 
mary affection  of  the  pleura. 

Following  the  aspiratirm  or  abscrptioii  of  a  ]»leural  effusion  of 
the  serofibrinous  or  purulent  type,  the  surJ'nee  of  llie  pleura  is 
covered  with  an  exudate  which  is  rich  in  fibrinous  elements  and 
moreover  there  are  usually  seattered  areas  in  wliieh  the  surface 
endothelium  has  desquamated,  t'xpo.sing  tlu'  subjacent  connec- 
tive tissue  basis  of  the  pleural  membrane.     The  surfaces  of  the 
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visceral  and  the  (jarieta!  pleurtp,  coated  as  they  are  with  fibrinous 
exudate,  have  a  tendency  to  adhere  to  one  another;  and,  the  fibrin- 
ous exudate  havinp:  undergone  organization,  the  two  surfaces  be- 
come bound  tojj:t'ther  by  fibrous  adhesions  of  variable  extent.  In 
extreme  eases  the  surfaces  may  adhere  throughout  their  entire 
extent,  obliterating  the  potential  pleural  cavity,  and  restricting 
the  respiratory  excursion  of  the  lung. 

Physical  Signs.— The  physt<-al  signs  of  ehrouic  adhesive  pleu- 
risy vary  with  the  duration  of  the  disease  and  with  the  extent  of 
the  plcurnl  adhesions,  varying  from  moderate  dyspnea  to  extreme 
embarrassment  of  the  respiratory  function  and  striking  thoracic 
deformity. 

Inspection. — In  eases  of  chronic  adhesive  pleurisy  with  moder- 
ate adhesions  slight  dysj>nea  may  be  the  only  sign  of  the  disease, 
and  vvvn  this  sign  may  not  be  in  evidence.  But  in  the  more  ex- 
treme grade  of  the  disease,  in  which  numerous  adhesions  between 
the  visceral  and  the  parietal  pleura  bind  the  lung  to  the  thoracic 
wall,  local  retraction  or  absolutf  immobiltzatioii  of  the  correspond- 
ing side  of  the  thorax  is  in  evidence, 

PaJpufioH. — Upon  palpation  of  the  thorax  pleura!  friction  frem- 
itus is  demonstrable  over  the  sites  of  pleural  roughening  and  thick- 
ening. Palliation  is  apt  to  detect  minor  degrees  of  expansion 
and  tlumK'if  retraction  in  cases  of  moderate  adhesions.  In  cases 
with  I'onsidi'niUlc  ihirkcning  of  the  pleura  the  intensity  of  vocal 
fremitus  is  diminished. 

Pirnis.<iott. — The  permission  note  Is  but  little  altered  in  cases  of 
moilerate  pleural  involvement;  but  the  note  is  strikingly  dull  and 
the  resistanee  tu  tlo-  pleximetcr  i«i  marked  in  eases  with  oblitera- 
tion <*f  extensive  portions  of  tlie  potential  pleural  cavity.  The 
respiratory  excursion  of  iljc  lung  is  greatly  diminished,  occasion- 
ally to  eojnplete  innnobilization.  uptui  the  side  of  the  disease.  The 
note  upon  percussion  <*f  the  opposite  lung  in  the  extreme  ease  is 
hyperresonunt  as  a  eiinse«nienee  of  compensatory  emphysema. 

Auscultation. — In  chronic  adhesive  pleurisy  the  respiratory 
murmur  is  very  apt  to  be  enfeebled  over  vario\is  areas  or  indeed 
in  the  extreme  case  over  the  entire  side  of  the  thorax.  Over 
areas  of  pleural  roughening  the  pleural  friction  sound  is  audible; 
and  very  frequently  the  rales  of  an  associated  ehmnie  bronchitis 
are  audible  upon  the  side  of  the  disease. 

Diagnosis. — The  diagnosis  is  made  upon  the  presence  of  the 
pleural  friction  sound,  the  thoracic  deformity  and  respiratory  em- 
barrassment, with  a  history  of  previous  acute  pleurisy. 
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HEMOTHORAX 

Clinical  Pathology. — The  collection  of  blood  in  the  pleural  cav 
ity  may  result  frum  rupture  of  an  aneurysm  of  one  of  the  large 
intrathoracic  arteries  or  from  erosion  of  an  intereowtal  vessel  ii 
the  presence  of  pleural  disease.  IlemothoraK  aliso  arises  as  i 
result  of  trauma  to  the  chest  ■vvati,  nntahly  after  perforatiu] 
wounds  from  missiles  or  from  a  fractured  rib.  CJangrene  of  th 
lung  may  be  responsible  for  the  hemorrhage,  or  it  may  be  a  poi 
tion  of  a  hemorrhagic  diathesis.  Rupture  of  aneurysm  of  th 
aorta  usually  produces  hemothorax  of  the  left  pleural  cavity. 

The  onset  of  hemothorax  is  UJiually  very  abrupt,  and  if  one  o 
the  larger  intrathoracic  vessels  is  the  source,  it  is  usually  rapidl; 
fatal.  In  bleeding  from  an  intercostal  vessel  the  bleeding  is  ap 
to  be  slowly  continuous  for  a  variable  tinu\  after  which  it  spou 
taneously  ceases. 

The  amount  of  blood  \vbi<*h  is  cxtravasated  into  the  pleura 
eavity  is  variable.  If  iiifcclion  does  tif>t  oceur,  following  arrest  o 
the  hemorrhage,  complete  absorption  may  occur;  not,  howevei 
without  leaving  pleural  adhesions. 

Physical  Signs. — The  initial  signs  fd'  hemothorax  are  those  o 
internal  hemorrhage;  namely,  ]jallor,  with  dyspnea,  rapid  puls( 
and  collapse.  Superimposed  upon  these  signs  are  those  of  effusio 
in  the  pleural  eavity;  and  exploratory  puncture  reveals  the  prej 
ence  of  sanguineous  tluid. 

CHYLOTHORAX 

Clinical  Pathology.— Kffnsion  of  chyle  or  ehyliform  fluid  int 
the  pleural  cavity  is  only  oecasionally  j'lieonnten'd.  The  Hn'ui  nm 
be  derived  from  rupture  of  the  thoracic  dud  or  rn;iy  be  discharge 
by  tran.sudation  from  the  lacteals.  The  tliorncic  duct  may  be  ruj 
tured  by  trauma  to  the  thorax;  or  the  duct  may  be  rdjstrucled  b 
the  pressure  of  an  Iiitralhoracic  lunior.  At'ain,  a  chylous  ascitc 
may  discharge  into  the  pleural  eavity  by  way  of  the  lymphatic! 
Or,  again,  occhision  id'  the  loft  subclavian  vein,  into  which  the  ihoi 
acie  dnct  empties  its  contents,  may  result  iu  chylothorax. 

Physical  Signs.— The  physical  signs  of  chylothorax  are  e.s.sei 
tially  those  of  fluid  in  the  pleural  cavity.  The  nature  of  the  elTi 
sion  is  determined  by  exploratory  puncture  of  the  pleura. 
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Fit^raiigy.— TW  trusMdatiM  ti  saws.  MmiDflamma- 
tdrr  ftoid  mio  iht  plfaoml  cATiCjocnssMt  fiiqaullj  §■  eemiee- 
tioo  witik  carfiae  or  rami  Ahmk,  iiiiiililiiiM  viick  are  aot  infre- 
<|WBtlT  anmded  bj  fMeral  ■— rra.  Hydnlkonx  mi  eardiae 
ori^  is  Bor^  prpna— etd  «patt  tke  ligfct  ade,  MmtL  ind^^d,  the 
tvid  traBssdatioa  is  mrrMTiiiMUr  caafiM^  cBftkrfy  to  the  right 
pl«tiral  «aTitj.  The  prvdHcirtiM  ^  ths  tjpe  aC  the  disease  for 
the  rifht  plevra  b  cmumb^  ascribed  t»  ptcsswe  which  is  pre- 
saaaMr  exerted  upcm  the  axv««s  reias  hr  mm  ealar^ed  heart. 

The  hjdrochorax  *f  rettal  origin  k  hiliimi  ad  the  transodation 
d<Ms  iKn  actais  *  *  -  >  ••>^Tee  whi^  is  fmamaaij-  ihiKimt  in  eon- 
oeetkua  viih  rv.     .  earii^  ^-ritT     Uailluai  hydnthorax 

is  oeeastooalhr  raosed  br  *i  i  of  the  lar^  reiBs  by  medi- 

a«:uiAl  m]nv>r.  t^^rXK  aseur^^  --*1  mtpfiteau 

Itt  h\dn>:hora\  xhe  tf'itvi  ->  .  .*:  *-.^  jf  slt^htH-  yeflavrbh  hue, 
viih  a  $fv^*u>*  sraTitr  v>f  t.OlO  t>>  L013L  md  u  Aevmd  of  fibrin. 
Tpoc  $utiv2iac  a  ^;<ht  strd-.Tseat  ^  dlat.  ih  i^wa— ted  endothelial 

Thrf  pt^ura  :!iiiov>&  li'Xve  alieRttx^a  m  a»N>aplieated  eases  of 
iyiirv^th'.»r;i\.  Itt  the  t>rys,ftice  yfi  cois^rtdeat  pleur^  the  mem- 
bnae  iN>fsea:s^  '.he  charactertasstc  e&aiMcrs  ^  this  disease^  and  the 
!hL>i  tfv»rjt4:us  s  yntuxblf  u^taxSrc  .'f  J^.»»:y•^•i^^*ar  kveocjtcs.     Old 

^O-w'V^C^d  bvd7\'Jhs»?«X. 

rui.*.'..>  '.^vs*'  /i  v-rfoios'a  m:v  :be  v^*^«tr»I  cA«it:y,  iii^haa>> " 
che  mi'.ial  ^>Ivun^  ftvet^^ci  ^>uW  ^>£  t«£«>ttrQsy.  >VraTi»aiMHT  lira- 
Ued  <'iiiirel>  tv  ih^  r';«hi  (««rcut«^  ^sic.  the  effWs^H*  is  UiTanably 
^tvater  ujv»»  <he  rn^h*  :«>ic  ^(  rS*f  :!koir«.v  In  eases  of  eaidiac 
>>tigvt  ?hrr  wurttttir^.  '^i  v^i&t^^.A^*  «McaAdi\'<«nivv  ^re  ap<  tH>  be  ia  eri- 
ieitv*e  a^  vietl  as^  vIv^im w  v^kiUK^  m  the  c<aedxa<  ^/ttttioe :  vh^  in 
ca^^e*  wh:vh  *?\'  Jc^vusU*«t  ui\'»i  «vt«^  Jt'j^v«*f^  **?<•.»;*  rrfrrahh]  t» 
ih^  iuluej^  Air\'  unmaI'.x  \KrvMru4  |h  «^  aWwvv  v»f  ^oieeal  a»- 
«js^rv«k  «KxKJr*K*  v\k>*i»A  >Mf  ih«  Kvl  and  4>*kbc«  &»  tWHttently 
tlieai^ifcsJtraW  »>«  h>^b>K^K^*«^\ 
Kxpi«>niWr\  |H^vs^vi<rv  w\\s(kK\^  h^««cmvv  .-  -  ' >  ■  ehAMcier  of 
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PNEUMOTHORAX  (HYDRO-,  HEMO-.  OR  PYO  PNEUMC 

THORAX) 

CUnical  Pathology.— The  acciumilatiou  ol'  uir  or  ^as  in  the  plei 
ral  cavity  may  result  from  trauma  or  may  arise  as  a  eomplicatio 
of  pulmonary  disease.  Pneumothorax  is  not  infrequently  prr 
dueed  by  perforating  wounds  of  llie  eliest  wall  hy  missiles  or  th 
sharp  extremity  of  a  fractured  rih;  and  it  may  l>e  similarly  estal 
lished  by  the  rupture  of  empyema  necessitatis. 

Diseases  of  the  lung  by  creatin^^  a  eommunieation  between  th 
brouehial  system  and  the  pleural  cavity  oceasionally  result  i 
pneumothorax,  as,  for  example,  following  the  rupture  of  a  tubei 
culoiis  cavity  which  is  situated  immediately  subjacent  to  th 
pleura.  The  development  of  the  Bacillus  aerogene.s  eapsulatn 
ill  the  pleural  cavity  causes  primary  ]iueum<ttliorax. 

In  pneumothorax  the  pleural  cavity  contains  air  or  jxas.  whie" 
compresses  the  lunj;,  which  becomes  shrunken  and  earhified.  Th 
pleural  cavity  may  be  closed,  with  no  communication  with  tli 
exterior,  constituting  a  closed  pnenmothorax;  or  it  may  possess 
communication  with  a  bronchus  or  externally  through  the  ches 
wall,  constituting  an  open  pueumotliorax.  Associated  with  tli 
pneumothorax  there  is  commonly  a  variahb*  i|uatitity  ot'  scrou 
fluid,  pus,  or  blood,  eonstitntiug.  rcspc<*tivcly,  hydro-,  pyo-.  fv 
hemo-pneumothorax. 

The  liver  or  spleen  is  apt  to  be  displaced  dowiiwjiid.  and  1h 
heart  is  displaced  toward  the  o]iposite  side  of  the  thurax. 

Physical  Signs. — Inxpccfhn, — In  pneumothorax  the  patient  i 
usually  dyspncic  and  the  facial  exjiression  is  anxiou.s.  The  af 
fected  side  of  the  thorax  presents  a  variable  degree  of  unilatera 
bulging,  and  the  intercostal  spaces  are  frefinently  obliterated 
Expansion  iipf>n  the  side  of  the  disease  is  nil,  and  is  in  strikin; 
contrast  with  the  vicarious  expansion  of  the  oppusitr  side  of  tic 
thorax.  The  cardiac  impulse  is  displaccil  laterally,  toward  l!i 
side  of  the  sound  lung.  The  patient  as  a  rule  prefers  to  lie  upoi 
the  side  of  the  pncumotiiornx  in  order  to  i^ivc  the  sniind  lun; 
free  play,  though  occasioimlly  the  dyspnea  is  so  great  that  the  np 
right  posture  is  assumed.  The  diaphragmalic  shadow  is  abolishei 
upon  the  side  of  the  disease. 

Palpation. — Vocal  fremitus  is  alfolished  over  the  pneumothorax 
unless  it  is  conducted  to  the  surface  oF  the  thorax  by  pleural  ad 
hesions.  The  intercostal  spaces  olTer  incrciised  resistancr  npot 
palpation  with  the  finger-tips. 
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P^reusMioH. — The  perraaBoa  UnAin^  ^n  variable  in  pneumo- 
thorttx,  depending  upon  the  decree  of  tension  of  the  air  in  the 
pleural  cavity  and  the  amount  of  fluid  which  is  present  therewith. 
When  the  pleural  eavity  contains  a  e<Misiderable  quantity  of  fluid, 
percuMNion  of  the  dependent  portion  of  the  cavity  yields  flatness, 
ehunjfinR  abruptly  to  a  tympanitic  note  when  the  upper  border  of 
tin*  /I  I J  id  is  [)a-s«ed.  The  limit  of  pulmonarj-  resonance  is  extended 
upward  aljuvi*  the  clavicle,  and  in  the  absence  of  fluid  downward 
u\ir  l\n'  anas  tjf  hepatic  and  splenic  dullness  as  well.  The  coin 
Ii'nI  of  (liiirdni'r  i.s  readily  elicited  in  pneumothorax,  and  when 
fliiici  in  present,  movable  dullness  is  demonstrable. 

I'deniiKjihorux  with  patent  bronchial  communication  frequently 
yieltJK  H  eraeked  pot  sound  upon  forcible  percussion,  and  occasion- 
jilly  Wiitlriidi 'h  ehari^^e  of  note  may  be  elicited.  Also  in  these  cases 
Itji'rmcr'H  pheiKHiieiiuri,  an  aKcration  in  the  pitch  of  the  percussion 
Moiiinl  Willi  I'lmujfc  in  the  patient's  posture,  may  be  elicited.  The 
Mien  III'  itiillnrsH  uX  (lie  [jcart  is  Frequently  diminished,  percussion 
o\.  r  I  lie  pieeririJiji  yielding'  liyporrcsonanee  or  tympany  as  a  result 
id'  eiti'dia*"  diHpliicement.  Tlie  dullness  of  the  liver  or  the  spleen  is 
t\[\{  III  e\feiiil  111  nil  nbiJurnially  low  U'veU 

iust  lilt, ill, >ii  As  ji  rule,  the  respiratory  murmur  is  absent  over 
a  piHumiiillinrav.  Ilnniy:h  in  some  eases  distant  amphoric  breathing 
|m  iiitdible  The  voiet'  Konnds  are  rinpinj;  and  amphnrie.  Over  the 
iippHiiile  ."iidf'  the  lirealliinj!  is  puerile  from  compensatory  emphy- 
H«  not  Tlo'  uiehirhe  tinkle  is  audible  in  many  cases,  as  well  as  the 
HMi  •  iiMittiH  H,*MOil  iiptoi  sudih'idy  jarrinp:  the  patient.  In  cases  with 
puli'ul  binh»'liiiil  tlNlulii  the  lunjr-listula  sound  is  apt  to  be  elicited. 
I'll,  h.i^ii  i.viti'k  l'fi>inifii(l\  possess  a  liollow,  echoing  sound,  due  to 
ili>    |.imnouU\    »vI'  the  .itr  in  Ihe  pleural  cavity, 

hUitiuitMU  The  iHulalerjil  i>nly:in*r,  with  suppressed  or  absent 
bn<iih  •i.Mu»d'<.  Ixuipamtie  perenssiou  note,  the  falling-drop 
.umnd  imil  I  be  >ue»'Ux'»(«»u  mmmuI,  with  cardiac  and  visceral  dis- 
phii  I  Mtrttl    riMi-^hhitc  a  eharacloristic  picture. 

I  h.  dilV^uMiml  pouHs  b»q\veen  ]uicumolhorax,  pleural  effusion, 
i\\\\\  \\\  i\\\^\\\i^\\y\  btise  bciM*  disiMisscd  in  a  previous  section  (see 
|tp     WW     hMO 


SECTION   IV 

PHYSICAL  EXAMLVATION  OF  THE  CIRCULATORS 

ORGANS 

CHAPTER  Xll 
CLINICAL  ANATOMY 

THE  HEART 

The  heart,  the  ^roat  muscular  pump  by  uiiii'ti  tfir  coluttin  n 
blood  is  propelled  throujjh  the  vessels,  is  a  lou^'tily  conical  nrt^ar 
situated  obliquely  in  the  middle  mediaKtimini  beluern  the  luii^> 
whose  anterior  borders  partially  overlap  its  ventral  surface 
The  heart  presents  for  exam iual ion  a  hasc,  which  is  di reeled  iii 
ward  and  toward  the  right,  an  apex,  wliirh  is  directr-d  d<>u  iinari 
and  toward  the  left,  and  three  Ijnrdrrs;  namely,  ri^'ht,  left,  arn 
inferior.  The  heart  does  not  nr-nipy  tlic  midpninl  itl"  the  thoraci 
cavity;  but  projects  farther  to  llic  Jcn  <>1"  tlic  mt-dinn  line  than  t 
the  right.  Approximately  one-third  of  the  orrjaii  lies  in  the  righ 
half  of  the  thoracic  cijvity.  and  two-thirds  to  the  left  nf  tli 
median  line. 

The  heart  is  a  hollow  nnisevilar  orjL'aii,  mmprisinn:  four  ehani 
bers  or  cavities,  an  aurtclf  and  a  vmhuic  ujion  cifhor  sidr.  th 
cavities  of  the  one  side  hein*r  separated  from  those  of  the  opposit 
side  by  a  museular  scplnm.  Each  auricle,  on  Ihc  contrary,  rnni 
munieates  with  the  eorrespondinix  ventricle  IhrouLrh  the  auricuh 
ventricular  orifice.  The  left  auricle  and  ventricle  I'oulain  arterial 
blood,  while  the  right  auricle  and  vt-ntriide  cdntaiii  vcikius  blooc 

The  cvternnl  surface  of  the  heart  [trescnts  definite  markiii|:s,  i 
the  form  of  transverse  and  Innf^ilndinal  furrows,  which  a<M'uratel 
indicate  the  internal  .subdivisions  of  the  organ.  The  auricuh 
ventricular  groove  cneireh^s  the  heart  transversely  at  a  jiotnt  somf 
what  nearer  the  base  than  the  apex  of  the  lieart.  This  groov 
corresponds  upon  the  surface  of  the  heart  to  the  site  of  the  anriculf 
ventricular  septa,  and  hidges  the  coronjiry  arteries.  The  iutci 
ventricular  furrows  pass  downward  fi-oni  the  auriculoveiitrieula 
furrow   in  Ihc  direction  of  the  long  axis  of  the   heart,  upon   it 
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anterior  and  posterior  surfaces,  respectively,  terminating  at  the 
inferior  sharp  margin  of  the  heart,  which  they  reach  a  little  dis- 
tance to  the  right  of  the  apex. 

The  cardiac  wall  is  fonned  by  bundles  of  specialized  involuntary 
muscular  fibers,  the  cardiac  muscle,  or  myocardium,  the  bundles  of 
which  have  a  characteristic  arrangement.  The  muscular  bundles 
take  origin  from  the  fibrous  rings  which  guard  the  auriculoven- 
trieular  and  aortic  orifices.  In  the  auricles  the  bundles  are  ar- 
rangrtl  in  two  layers,  a  superficial  and  a  deep  lamina,  the  latter 
composed  of  looped  aud  annular  fibers. 

In  the  ventricles  the  bundles  are  likewise  disposed  in  superficial 
and  deep  strata.  The  deep  bundles  encircle  the  veutriclcs,  while 
the  superficial  fibei"s  pursue  a  spiral  course,  coiling  inward  at  the 
apex  in  the  form  of  a  whorl  or  vortex. 

The  myocardium  is  nut  of  uniform  thickness.  The  auricular 
walls  arc  nnwh  tliiiuicr  than  are  tho.se  of  the  ventricles;  and  the 
ri^'bt  ventricle  docs  not  attain  to  the  same  thickness  as  docs  the 
corresponding  ventricle  of  the  opposite  side.  The  cavities  of  the 
heart  are  lined  by  a  serous  membrane,  the  (ndocardiumt  which  is 
rcHcfted  over  the  cusps  of  the  cardiac  valves.  The  external  surface 
of  the  myocardium  is  clothed  by  a  similar  serous  membrane,  tlie 
f picaniiuiti,  Avhich  constitutes  a  portion  of  the  visceral  layer  of 
the  pcrii-ardium. 

The  right  atirivh  consists  of  {\\o  portions:  a  principal  cavity,  the 
sitms  rniosiis,  uv  atrtmi};  aud  an  anterior  recess,  the  tmriruUtr 
<ip!)fmli.r.  The  walls  of  the  rigid  auricle  represent  the  thinnest 
portion  of  the  uiyocardiuni.  and  tliey  readily  dilate  when  an  in- 
rnased  h)iut  is  thrown  upon  the  right  side  of  the  heart  by  an 
obstai'h"  to  the  circulation  of  the  l>lood  through  the  pulmonary 
circuit.  The  itUerauricnlar  s<^plnm  presents  a  dejiression  upon  the 
iinier  wall  of  the  aurirlc.  the  foaw  oi'tilis,  corresponding  to  the 
ftu'anun  nval*'  nl'  tlie  iVtns.  hi  ctrtain  eases  of  congenital  heart 
iliscnsc.  and  indeed  in  14  per  eetil  of  adidts,  this  foramen  does  not 
close  i'ojnplrloly.  its  patency  often  iirodncing  obscure  physical 
signs.  The  capm-ity  »d'  \ho  right  auricle  averages  sixty  cubic 
ci-ntinielers.  slijihtly  exccciling  the  cai>acity  of  the  left  auricle.  The 
right  auricle  connnuuicales  with  the  rtglit  ventricle  by  the  aurieulo- 
ventricular  orifice,  which  is  guarded  by  the  tricuspid  valve;  while 
it  reeeivi's  vrnons  blood  fi'om  the  large  superior  and  inferior  vcnie 
cava*,  the  former  relurnini;  blood  tVom  the  head,  neck,  and  upper 
extremities;  the  latter  returning  blood  to  the  heart  from  the  trunk 
and  lower  extremities. 
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The  left  auricle,  smaller  than  the  right  auricle,  has  thicker  wal 
than  the  latter  and  hence  its  contractile  power  is  grcHtiT.  Lili 
the  right  auricle,  it  is  composed  of  an  atrium  and  an  auriciiti] 
appendix.  The  left  auricle  communicatt's  with  the  l»*ft  veiitricl 
by  the  bicuspid  or  mitral  valve  and  it  reccivt's  blood  from  the  Uuif 
through  the  large  pulmonary  veins.  These  large  vessels  UHuail 
empty  their  contents  by  four  orifices  in  the  base  of  the  aurifle ;  bi 
not  infrequently  these  orifices  are  reduced  to  thret*,  the  two  lei 
pulmonar>^  veins  terminating  in  a  common  trunk. 

The  right  vetttricle,  triangular  in  contour,  extends  from  tl: 
right  auricle  to  the  lower  sharp  border  of  the  hi-art,  reaeliinj?  iilnio; 
to  the  apex  of  the  organ.  Its  anteriur  surfai-e  is  tunvex  and  eoi 
stitutes  the  major  portion  of  the  ventral  aspect  of  tin*  lirart,  th 
portion  which  is  in  relation  to  the  anterior  chest  widl  in  the  intrrvi 
between  the  incisura  cardiaca  of  the  lidt  lung  and  llic  left  storiii 
border.  The  posterior  stirface  of  the  ventricle  is  tlaltenrd  and  r<s1 
upon  the  central  tendon  of  the  diaphrav:m.  Tlie  ri^bt  vuntriel 
has  a  capacity  of  about  ninety  cubic  centinK-lcrs,  juul  iK  wal! 
are  not  as  thick  as  are  those  of  the  left  ventrirle.  The  veiifr'n'i 
lar  wall  is  thinnest  in  the  region  of  the  superior  and  inh-nu: 
angle  of  the  ventricle,  the  conus  ftrfrriifsit.'i,  wliieli  ovirlies  th 
opening  of  the  pulmonary  artery.  In  additinii  1<>  llir  oitrnin 
of  the  pulmonarj'  artery,  which  is  guar<lfd  by  tlic  srmilnn.n'  valve; 
the  ventricle  communicates  with  th**  ri^^lit  an  rude  by  the  ri^di 
auric uloventricular  orifice,  wliieb  is  jjuardec!  by  the  trifiispid  valvi 

The  internal  surface  of  tJie  ventricle  presents  imim  roiis  nniscula 
columns,  colummi  carnrtr,  projcctiiii;  from  tlip  njyot'aiHlinni  am 
invested  with  endocardium.  Tbrce,  or  it  riiiiy  {ivuw  to  be  funr.  o 
these  muscular  columns  are  very  w»'ll  d«'v«-|f«iH'd  and  mnstitnl"'  (li 
papiUarif  muschs,  wliieh  are  corniceted  with  tlie  mac^'iiis  of  th 
eiLsps  of  the  tricusjnd  valve  by  drlieate  tt'iulimnis  coi'ds.  chonh 
iendinea. 

The  left  vmtrtch.,  lon</er,  thicker,  and  more  eonieal  in  sliaji 
than  the  right  ventricle,  forms  nrjjy  a  limited  pnrlinn  of  the  antt 
rior  surface,  but  the  major  portion  nf  the  posterior  snrfaee  nf  th 
heart.  The  inferior  extremity  of  the  left  ventricle  alone  forms  th 
apex  of  the  heart.  The  capacity  of  the  left  ventricle  varies  frou 
eighty  to  one  hundred  cubic  centimeters,  ami  its  walls  are  thicke 
than  any  other  portion  of  the  myocardium. 

The  interior  of  the  left  ventricle  is  similar  anatomically  to  tlia 
of  the  right  ventricle.  The  ventricular  cavity  communicates  wit! 
the  left  auricle  by  the  left  auriculoventricular  orifice,   which  i 


Tvtre;  mmd  aaterioiij  and  to  the 

ti^  aartie  orifiee,  guarded  by  the 

wa^  aff  tlw  ■itral  ralve  intervenes 

liiiiaiai  aaid  the  aartae  onfiees;  and,  in 

K^»  tkis  caqi  ia  apt  to  become  the 

\  aff  Uaad  caftmaf  tbe  left  vnitriele  in  opposite 

I  tfe  Itll  aaiiele  wmd  tlie  other  regurgitating 

[  la  W  tkiw ■  iaia  f  ibtatiaa  witii  tlie  production 

■ttr  af  AnstiB  Flint,  wiikli  will  be  described 

parasrafik. 

TEE  CA&DIAC  VALVES 


TW  left  lari^  ■lawfiii  win .  hiemtpid^  ar  mitral  raire,  interven- 
tW  \fti  aeancAe  and  left  TcaCrielev  rmtmiXn  of  a  fibrous 

t««  iwi^aair  afp^mts.  or  easps.  The  concavity 
•i  tmek  ol  tJien  OKfis  k  directAi  taward  tbe  t^entride ;  and  when, 
ilarai^  TvairMlar  i;rs9ale  tiMr  free  marftBs  are  approximated, 
tlie  aarvvlovYSCrintlar  arifiee  b  atewre^  dased.  and  regurgitation 
of  MmnI  from  tW  vetitrieie  into  tlie  avnde  ia  effectually  prevented. 
Ia«Yrs»Mi  <Af  tlie  Tatve  s«^«M«ts  danng  lentiieular  systole  is  pre> 
reaW  Ky  tr^raoa  upMi  tlwtr  frve  borders  by  the  papillary-  muscles 
tkr«««i|*h  the  MK^iuM  of  the  chordr  tendineie. 

The  rig|!ht  aaTWiaW'vnitrirvW,  ar  tricmtpid  iWr<.  comprises  three 

iv^metiU  «r  ca${«^  smpported  at  their  bases  by  a  fibrous  ring.    Tiieir 

•rtx>«)  ts  ia  all  rrspeets  identical  with  that  of  the  mitral  valve,  and 

^^*TS>.>«  .•    -     _'     rt»tr>calar  ^rs«<»>c  is  similarly  prevented  by 

.       ....:A^^t^  iM"  ;_.   .c,  ..lar^^  mua4r«  with  their  chord«  tendineap. 

The  a^rf^  t^tv  ^vtsfei^s  of  a  fibrous  rin^r  suppoitiiig  three  semi- 

Ur  -   V,  with  their  oMM<ave  surfaces  directed  toward  the  himen 

cS  ;.  ^   «,..  ,j^    This  ralxv  is  dcKXAid  of  chonl»  tendine«  and  papil- 

Ur>'  mw^lcs .  b«i  each  ivr^wH^t  i*  reinforced  by  a  thin  eartilaginous 

plate,  thv-  <\Nrpi*!i  aratitii.    The  valve  is  ckvsed  by  the  force  of  the 

bkvvi  <s.>luiaT\  aih>ch  is  ejertwi  iaio  the  aorta  during  the  systole 

of  the  lefi  venincW-    llenee.  the  dosnrt  of  ^k  valve  is  diastolic, 

wh^T<Nis  »hat  t>i  the  mitral  and  of  the  tricuspid  valves  is  systolic 

m  tiaoe.    i^pp^-s ^  ^vrcmcoT  of  the  aortic  valve  the  wall  of  the 

a^Mta  )vnrs¥i)t>.  :<  ^  ;voch  or  dilatatioii,  the  xtawjt  of  ValsalvUf 

trcmk  two  of  «h>ch  artsr  the  coronary  arterits*  which  nourish  the 
ia>\y*aT\littw. 

The  pUieoary  r^rv«  which  intervenes  between  the  right  vcn- 
tneW  ami  the  palaiit>nar>*  anetTv  is  «xaiihir  SMlonieally  to  the 
aoHie  vaUv  atni  its  cl»\s«re  is  effected  ia  th*  snvia  VMnner. 
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The  function  of  th^  <'ar<luie  valws  is  to  maintain  a  constant 
flow  of  blooil  in  one  diroftion.  Owing  to  the  drlieacy  of  tlietr 
structure,  they  become  ready  targrts  for  infeetioiis  material  which 
may  gain  access  to  the  IjIdoiI  stream.  A*;  a  resiill  of  such  infeetion, 
structural  changes,  resiilting  in  iMTinanetit  tU'formity  of  the  i*nsf>s, 
are  apt  to  ensue,  thus  destroying  ttie  integrity  uf  *me  or  iiion^  of  the 
valves.  Such  ehang(»s  are  inevityhly  folio wetl  liy  tUv  sr(|iuMU'i>  of 
events  described  under  the  cffci'ts  of  cVironic  valvular  disfase.  Or, 
in  the  absence  of  infection  and  strur-tural  Hllcration  in  the  valve 
segments,  in  the  prespnc**  of  malnutrition  or  exfessive  physii'al 
strain  the  fibrous  rings  at  the  ortfiees  may  stretrli,  with  tin"  result 
that  the  normal  segments  can  no  longer  close  the  ahnorTnally  large 
orifice.  In  certain  instances  congenital  deformiti«rs  of  one  or  more 
of  the  cardiac  valves  ar^  the  ('ause  of  tnihalarn'e  of  the  eireulntion, 

THE  BUNDLE  OF  HIS 

The  onl\'  direct  connerriMii  hctvvicn  Hie  .luticlcs  aiul  venl  rides  is; 
the  auneiiloveiitricnlar  ImTrdle  u\'  tlis.  which  oiijriiuiirs  in  the 
auriciiloventrirular  node  of  Tiiwara  iMnealh  ilic  e|trenfilitni(  in  lln* 
base  nf  the  interaiirieular  septum.  Passing  duu  nuiird  in  i  he  in- 
teraurieular  septum  to  the  aurieulovctitr'icnlai-  jiihi-lioh,  ilic  Innnlle 
crosses  the  junctional  tissues  at  thi^  pnint  ;  anil,  cnniiniiinir  iis 
course  in  the  interventricular  septnm.  «livitlrs  ir>  fnrtn  \\\n  piin- 
eipal  branches,  right  and  left,  re^pcrtiv*! v.  'j'lu-r  u\**  iiiinks  p;iss 
downward  upon  4'itlier  sirje  ol  the  inlvrx*  nh  inilar  '-'pi  inn.  s|>lit- 
ting  into  smaller  afid  smaller'  flivi'-inn^  as  (he  cardnn-  npe\  is  ap- 
proaelied.  Eventually  the  tiinr  terntinals  i»f  the  Innidlc  ii>;u'h  the 
bases  of  the  papillary  mnseles,  and  liefn^ath  the  eii(|nc;inli(im  ai'c 
distributed  generally  to  the  eulire  ventrienlai-  mnseiilal  nre 

It   is  generally  eoncede<l  thai    Hu-  InnMile  nt'   llis   iraiisniils  the 

impulse  whicli  results  in  sysioiii traction   frmn   the  auricles  to 

the  ventricles,  and  that  diseasi'  affcrtin^r  ih,.  ind-grjiy  «tj'  fln-se 
fibers  plays  an  important  part  mi  tlu'  pln'Motnciia  nf  hi'art-hlm-k 
and  Stoke.s- Adams'  disease. 

THE  PERICARDIUM 

The  pericardium  is  a  cnnii-al  seroniembranous  sac  sihiated 
between  the  lungs  in  the  middle  nii'diastiuuin,  and  envehiping 
the  heart  and  the  great  ves.sels  arising  from  its  Intse.  Witli  its 
apex  directed  upward  ami  its  base  moored  to  the  central  tendon 
of  the  diaphragm  by  areolar  tissue,  the  pericardium  lies  behind 
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the  stennim  and  tli<>  cosbil  {*artiiliipr<*s  of  thp  third,  fourtli,  fifth, 
sixth,  and  scvi^iith  rihs  of  tho  left  side.  Anteriorly  the  peri- 
eardinra  is  separated  from  the  chest  wall  in  the  greater  portion 
of  its  extent  by  the  anterior  borders  of  the  lungs;  but  a  small 
portion  of  the  sac  is  in  direct  relation  with  the  thoraeie  wall  in 
the  interval  between  the  left  sternal  border  and  the  anterior 
border  of  the  left  lung  in  the  fourth  and  fifth  intercostal  spaces. 
The  posterior  surface  of  the  sac  is  in  eontaet  with  the  bronchi, 
the  esophagus,  and  the  thoracic  aorta. 

Ill  the  presence  of  inflammatory  affections  of  the  structures  with 
whicli  the  pericardium  is  in  contact,  adhesions  are  apt  to  form, 
causing  displacement  of  the  sac  with  its  contents.  Or,  adhesions 
may  form  between  the  sac  and  the  chest  wall,  resultiug  in  re- 
traction of  the  surface  of  the  thorax. 

Tlie  pericardium  is  composed  of  an  outer  fibrous  eoat,  which 
is  prolonged  upward  uiHtn  the  great  vessels  which  arise  within 
the  sac,  finally  to  blend  with  the  deep  cervical  fascia ;  and  of  an 
internal  serous  coat,  which  is  reflected  on  to  the  heart  as  the 
epicardium.  This  layer  secretes  a  small  amount  of  serous  fluid, 
enabling  the  parietal  and  visceral  layers  of  the  pericardium  to 
glide  noiselessly  over  each  other  during  the  cardiac  contractions. 
In  the  presence  of  inflamniatifui  of  the  membrane,  however,  the 
memltranes  become  dry  and  c(>vcred  with  exudate,  with  the  pro- 
duction of  a  to-and-fro  friction  sound,  corresponding  fairly 
closely  with  the  cardiac  systole  and  diastole. 

In  pericarditis  with  cffusioii  the  fluid  is  prone  to  collect  on 
either  side  of  the  heart  and  Itclow  it,  causing  a  gradual  elevation 
and  a  final  obli1eratii>n  of  the  visible  cardiac  impulse.  The  peri- 
cardium and  hearl  are  separated  by  the  diaphragm  from  the  left 
lobe  of  the  liver,  and  upon  the  extreme  left,  corresponding  to  the 
position  of  the  apex  of  the  heart,  from  the  stomach.  Hence  in  peri- 
cardial effusions  the  fluid  gravitates  toward  the  left,  as  the  dia- 
phragm yields  more  readily  to  pressure  on  this  side  than  it  does 
upon  the  right,  where  it  is  in  relation  to  the  left  lobe  of  the  liver. 

THE  AORTA 

The  aorta,  the  principal  arterial  trunk  of  the  greater  or  general 
circulation,  arises  from  the  aortic  orifice  at  the  superior  and  poste- 
fior  portion  of  the  left  ventricle  near  the  center  of  the  heart  at 
the  level  of  the  third  left  costal  cartilage.  The  course  of  the 
thoracic  aorta  roughly  resembles  a  shepherd's  crook;  and  the 
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vessel  is  divided  into  three  portions,  the  ascending  aorta,  the 
aortic  arch,  and  the  descending  aorta.  The  ascending  aorta, 
which  is  enveloped  by  the  apical  portion  of  the  pericardium,  is 
approximately  one  and  one-eighth  inches  in  diameter,  presenting 
near  its  origin  the  sinuses  of  Valsalva.  The  ascending  aorta  is 
two  inches  long,  and  at  the  upper  border  of  the  second  right 
costal  cartilage  becomes  continuous  with  the  arch  of  the  aorta. 
The  ascending  aorta  occupies  a  position  one-fourth  inch  behind 
the  posterior  surface  of  the  sternum,  separated  from  this  bone  by 
the  enveloping  pericardium  and  the  right  pleural  sac.  Near  its 
termination  the  ascending  aorta  presents  a  dilatation,  the  sinus 
maximus  which  renders  the  lumen  of  the  ve&sel  at  this  point  fusi- 
form or  oval.  An  aneurysm  of  the  vessel  at  this  point  upon  rupture 
discharges  its  blood  directly  into  the  pericardium  with  speedily 
fatal  result.  Prior  to  rupture  an  aneurysm  of  this  portion  of  the 
aorta  is  prone  to  compress  the  right  auricle,  superior  vena  cava,  or 
pulmonary  artery,  leading  to  embarrassment  of  the  circulation 
and  engorgement  of  the  superficial  veins  of  the  neck. 

The  aortic  arch  commences  at  the  level  of  the  upper  border  of 
the  second  right  costal  cartilage  and  arches  upward,  backward,  and 
to  the  left  behind  the  manubrium  .sterni  and  in  front  of  the  trachea 
just  above  its  bifurcation.  Thence  the  vessel  crosses  over  the  left 
bronchus  and  passes  downward  to  the  left  side  of  the  body  of  the 
fourth  thoracic  vertebra,  where  it  becomes  continuous  with  the 
descending  thoracic  aorta.  In  the  superior  mediastinum  three 
large  arterial  tnmks,  the  iiuiominate,  the  left  common  carotid,  and 
the  left  subclavian,  spring  from  the  convexity  of  the  arch;  while 
by  its  lower  concave  aspect  it  is  connected  with  the  pulmonary 
artery  by  a  fibrous  cord,  the  ligamentum  arteriosum,  the  remnant 
of  the  obliterated  ductus  arteriosus  of  the  fetus. 

Aneurysmal  dilatation  of  the  posterior  wall  of  the  aortic  arch  is 
apt  to  compress  the  trachea,  producing  cough,  stridor,  hemoptysis 
or  fatal  hemorrhage  in  the  event  of  rupture.  Pressure  may  also  be 
exerted  upon  the  esophagus  with  the  production  of  dysphagia  or 
upon  the  thoracic  duct,  resulting  in  lynij)h  stasis  or  chylothorax. 
Similarly  aneurysm  of  the  anterior  aspect  of  the  arch  may  cause 
sternal  protrusion  with  boring  pain  beneath  the  sternum.  Through 
irritation  of  the  left  recurrent  laryngeal  nerve,  which  winds  around 
this  portion  of  the  vessel,  laryngeal  symptoms  may  be  induced,  and 
through  disturbance  of  the  sympathetic  nervous  system  pupillary 
changes  may  occur. 

The  descending  aorta,  commencing  at  the  left  side  of  tb 
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border  of  tiit-  i'mirth  tliorafie  vertebra,  (leseeii<ls  in  Ibe  deep  portion 
of  the  posterior  mediastiiiiim  to  the  aortic  orifiee  of  tlie  diapliragm, 
through  wliieb  it  passes  in  front  of  the  hndy  of  the  twelfth  thoracic 
vertebra.  Aneurysm  of  this  portion  of  the  aorta,  wliieb  is  not  an 
uneonimon  disease,  usually  extends  backward  along  the  left  side  of 
the  vertebral  eolunin,  w'here  it  causes  borinor  pain  and  absorption  of 
the  bodies  of  the  vertebnv,  result  in*?  in  seoliosis  or  lordosis.  When 
developing  njion  the  anterior  wall  of  tiie  vessel,  an  aneurysm  exerts 
pressure  upon  the  pericardium  and  heart,  pushing  these  structures 
before  it.  and  giving  rise  to  physical  signs  which  suggest  cardiac 
liypertrophy  or  pericarditis  with  effusion.  In  either  situation  rup- 
ture may  occur  into  tlie  mediastinum  or  pleural  cavity  with  fatal 
termination. 

Congenital  abnormalities  of  the  aorta  are  not  common,  though 
occasionally  the  aortic  valve  may  jrresent  an  abnormality.  This 
may  consist  of  adhesions  between  the  borders  of  the  valve  cusps,  or 
fenestration  of  the  segments;  or  in  rarer  instances  the  orifice  may 
be  represented  by  a  narrow  slit,  the  button-liob-  orifice  of  Corrigan. 

THE  PULMONARY  ARTERY 

The  pulmonary  artery,  springing  from  tlie  base  of  the  right 
ventricle  at  the  conns  arteriosus,  lies  anterior  tt>  all  of  the  great 
vessels  which  are  connected  with  the  base  of  the  heart.  A  short 
wide  trunk,  two  inches  in  length  and  eiuhraced  by  the  right  and 
left  auricular  apjn'nthjges.  the  pidmoiiary  artery  passes  upward 
and  backward  to  reach  the  <*oncavity  of  the  aortic  areli,  where,  in 
front  of  the  bifurcation  of  the  tracliea.  at  the  level  of  the  fourth 
florsal  vertebra,  it  divides  to  form  1he  right  and  left  pulmonary 
arteries,  which  ciitcr  the  roots  of  tlicir  respective  lungs. 

0|)t'ning  into  the  left  auricle  arc  the  four  pulmonarjf  vrhiA,  which 
return  arterial  blood  from  the  lungs  to  the  left  heart,  while 
emptying  into  the  right  auricle  are  the  suprrior  vfiia  cava,  return- 
ing venous  blood  from  the  upper  portion  of  the  general  circulation, 
and  the  itifrrior  rcita  cavn,  returning  venous  blood  from  the  ab- 
dominal cavity  and  lower  extremities. 

TOPOGRAPHICAL  ANATOMY 

Tiie  Heart,— The  hise  of  the  heart,  formed  by  the  right  and  left 
auricles,  corresponds  to  a  line  crossing  tlie  sternum  obliquely  from 
the  lower  border  of  the  second  left  costal  cartilage  at  a  point  one- 
half  inch  to  the  left  of  its  junction  with  the  sternum  to  tlie  upper 
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border  of  the  third  right  costal  cartilage  at  a  point  one  inch  beyc 
its  sternal  junction. 

The  right  border  of  the  heart,  formed  by  the  right  auricle,  coi 
sponds  to  a  curved  line,  with  its  convexity  directed  toward  " 
right,  extending  from  the  upper  border  of  the  third  right  co« 
cartilage  one  inch  from  its  junction  with  the  sternum,  to  the  si: 
right  chondrosternal  articulation. 


Fig.    117. — Relation    of   cliainbiTS    of    tniopenc<l    heart    to    anterior    thoracic    wall, 
left   auricle:    LI',    left    ventricle:    HA.    right    auricle:    KV.    right    ventricle;    P.    pulni 
valve;   A,  aortic   valve;   M,   mitral   valve;    T,   tricuspid   valve;   AO,   aorta;    SIC,   supt 
vena  cava. 

The  inferior  border  of  the  heart,  formed  almost  entirely  by 
right  ventricle,  and  to  a  minor  extent  by  the  left  ventricle,  coi 
sponds  to  a  line  drawn  from  tlie  sixth  ri}rht  chondrosternal  arti 
lation  to  the  site  of  tlie  normal  cardiac  impulse  in  tlie  fifth  1 
intercostal  space  one-half  inch  internal  to  tlie  midclavicular  li 

The  left  border  of  the  heart,  formed  by  the  left  ventricle, 
represented  by  a  curved  line  drawn  with  its  convexity  direc 
upward  and  toward  the  left,  from  the  fifth  left  intercostal  sp 
one-half  inch  internal  to  the  midclavicular  line  to  the  lower  bor( 
of  the  second  left  costal  cartilage,  one-half  inch  to  the  left  of 
articulation  Mith  the  sternum. 


1 
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The  citrdkic  valves  all  lie  witliin  a  small  ellipse  extejidiug  from 
the  third  left  ehondrosternal  articulation  to  the  junetion  of  the 
sixth  right  costal  cartilan:e  with  the  sternum.  Within  this  ellipti- 
cal area  the  ptihiwuarij  valcc  lies  behind  the  third  left  ehondro- 
sternal articulation  at  the  level  of  the  upper  border  of  the  third 
costal  cartilage.  The  aortic  valve  occupies  a  position  behind  the 
sternura  a  little  distance  to  tlie  right  of  the  pulmonary  valve  at  the 
level  of  the  third  intercostal  space.  The  mitral  valve  lies  behind 
the  left  sternal  border  at  the  level  of  the  fourth  costal  cartilage. 
The  iricHspid  valve  oeeupies  a  po.sition  behind  the  body  of  the 
sternum  corresponding  to  the  central  point  of  a  line  drawn 
obliquely  across  the  midsternal  line  from  the  third  left  to  the  sixth 
right  eliondrosternal  articulation.  In  relation  to  the  anterior  wall 
of  the  thorax,  the  pulmonary  valve  is  most  superficial  j  the  tricuspid 
is  next  in  depth ;  the  aortic  more  deeply  plaeed  than  the  tricuspid; 
while  the  iiiitnil  valve  occupies  the  position  most  remote  from  the 
chest  wall.  This  area  ovcrlii-s  the  anatomic  site  of  the  valves,  and 
is  not  the  area  in  whit-h  the  sounds  protlueed  at  the  several  valves 
ure  best  appreciated  iicousticjilly. 

The  Aorta. — The  usceiidinj^  ptu-tioii  iA  the  aorta  is  represented 
on  the  surfjice  of  the  Ihonix  hy  a  broad  line  ilrawn  from  the  third 
left  rhondrosternat  junetion  to  the  upper  border  of  the  second 
riirht  costal  eartilaj;e  at  its  junetion  with  the  sternum.  From 
this  point  the  areh  of  th*'  aorta  takes  a  course  backward  and  to- 
wanl  tfie  left  liehind  the  manubrium  sterni,  its  convexity  a.s- 
ri'iidiiig  to  a  |)oint  one  ineh  below  the  episterual  notch,  its  con- 
L'a\i1y  corresjiondiji^  to  the  level  of  \\w  an^le  of  Louis. 

Tlie  ptiftnutuirf/  arfrrtf  corresponds  to  a  broad  line  drawn  from 
tin*  second  left  inten-o-stal  space  to  the  up{)er  btu"der  (»r  the  second 
left  costal  cartilaire,  the  point  of  bifurcation  of  the  artery  to  form 
its  two  primary  branches. 

The  Precordia. — The  term  precordia  is  applied  to  the  area  of 
the  sui'faei-  of  the  thorax  which  overlies  the  heart  and  peri- 
pardiuni.  The  name  docs  not  refer  merely  to  the  limited  rej?ion 
in  whieh  the  heart  is  directly  in  apposition  with  the  thoracic 
wall,  but  also  to  the  re^''ion  in  whicli  the  anterior  borders  of  the 
luiifTs  overlap  the  pericardium  and  heart.  The  re^rion  embraces 
the  areas  of  cardiac  dullness  and  cardiac  flatness,  to  be  described 
in  a  subsequent  srction.  The  precordia  presents  sharp  lines  of 
rlemarkation  snj>eriorly  and  upon  the  left;  but  upon  the  right 
■^ide  and  inferiorly  it  is  continuous  with  the  areas  of  hepatir*  didl- 
nrss  and  flatness. 


CHAPTER  XIII 
INSPECTION  AND  PALPATION 

Object  and  Technic. — In  the  examination  of  the  eirculat< 
organs  inspection  and  palpation  may  be  combined  with  adv 
tage,  local  findings  upon  inspection  being  corroborated  and  c^ 
firmed  by  palpation  of  the  area  in  question. 

Before  proceeding  to  the  inspection  of  the  precordia  and 
perior  thoracic  regions,  the  examiner  should  make  a  general 
spection  of  the  body  as  a  whole  during  which  he  notes  the  presei 
of  dyspnea,  cyanosis,  clubbing  of  the  fingers,  edema  or  anasar 
and  during  this  examination  the  color  of  the  integument  shoi 
receive  due  attention.  The  pallor  of  the  skin  attending  the  1 
stages  of  chronic  valvular  lesions  associated  with  arterial  hy 
tension  and  deficient  peripheral  circulation  presents  a  striki 
contrast  with  the  cutaneous  flushing  which  attends  arterial  ] 
pertension,  aortic  regurgitation,  and  vasodilatation  due  to  aci 
febrile  affections. 

General  inspection  should  be  followed  by  local  inspection 
the  thorax  and  upper  abdomen  for  the  purpose  of  detecting  1 
site  and  character  of  the  cardiac  impulse,  undue  prominence 
recession  of  the  precordia,  and  extra-apical  pulsations  of  cardi 
arterial,  or  venous  origin,  as  well  as  the  presence  of  capilU 
pulsation  in  Corrigan's  disease. 

During  the  examination  the  subject  should  occupy  the  sei 
prone  posture  if  this  position  is  not  contraindicated  by  distre 
ing  subjective  symptoms.  On  account  of  the  urgent  dyspr 
which  attends  many  cases  of  cardiovascular  disease,  the  exami] 
tion  must  frequently  be  conducted  with  the  patient  in  the  sitti 
posture.  Again,  in  the  study  of  certain  variations  in  the  char 
ter  of  the  cardiac  impulse  it  is  desirable  to  have  the  patient  be 
the  trunk  slightly  forward.  Moreover,  in  testing  the  lateral  ii 
bility  of  this  impulse  the  subject  is  placed  alternately  in  the  rit 
and  left  lateral  decubitus. 

Pulsations  which  are  observed  during  inspection    should 
further  studied  and  defined  by  careful  palpation  of  the  thor 
or  abdomen.     Likewise,  palpation  may  reveal  the  presence 
tactile  vibrati(m,  fremitus  or  thrills,  over  the  precordia  or  at  1 
several  valve  areas. 
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PRECORDIAL  BULGING 

Bulging  of  the  pretordia  arises  from  emioeardlftc  and  extra- 
pardiac  causes.  In  genenH,  undue  promfneut'e  of  the  precordia 
whiali  is  referalile  to  endoeardiai'  lesions  is  restricted  to  the  area 
between  the  third  and  seventh  ribs  and  between  tlie  left  sternal 
border  and  the  left  midt-laviciihir  line;  but  this  is  not  an  invari- 
able rule,  as  perirurdial  clTiisidn  developing?  in  the  young  subject 
may  prtiduee  Indgiug  extending  from  nipple  to  nipple. 

The  degree  of  preeordial  bulging  is  intlneneed  largely  by  the 
age  and  st'X  of  the  subjeet.  Congenital  heart  disease  and  peri- 
earditis  with  eft'usiou  developing  early  in  life  produce  extensive 
bulging  of  the  precordia.  Excessive  hypertrophy  of  the  heart  in 
the  child  and  in  the  female  subject  is  attended  by  precordial 
bulging,  but  in  the  ease  of  the  more  rigid  thorax  of  the  adult 
male  subject  bulging  under  these  eircutnstan<*es  is  scarcely  ever 
to  be  noted.  Aneurysm  of  the  aortic  arch  produces  bulging  of 
the  superior  portion  of  the  precordial  space,  the  prominence  in 
thi.s  instance  extruding  well  beyond  the  limits  of  the  precordia. 

Preetu'dial  Inilging  of  extracanliac  origin  arises  as  a  result  of 
the  iH'ogrcssivi'  giuivth  of  a  nettphisui  fit"  the  mediastinal  struc- 
tures, bing,  ph'ura  or  chest  wall,  as  a  local  manifestation  of  a 
localized  i)leural  ciTusion  or  empyejna  necessitatis,  or  as  a  result 
of  caries  of  the  sternum. 

PRECORDIAL  RETRACTION 

T'ndue  recessiDH  of  the  precm-dia  is  fj't'cpiently  the  result  of  the 
traction  of  pericardial  or  pleural  adhesions.  A  not  iufretiuent 
cause  fd"  ri't  radii  HI  in  this  region  is  fibrosis  of  (he  anteri<^r  border 
of  the  left  lung,  arising  during  the  course  v(  fibroid  phthisis  or 
cfintuic  interstitial  pneuniorua.  Precordial  retraction  is  likewise 
occasionally  noted  J!i  which  the  underlying  cause  is  extensive 
cavifatioii  of  tin-  left  lung  during  the  course  of  chronic  ulcerative 
phlliisis.  Siiuilarly.  recession  of  llic  lower  portion  of  the  pre- 
cordia const itutes  the  fnnnel-chcst.  whether  the  result  of  occu- 
pation o]-  orcuiriug  jjs  a  congenital  defect. 

THE  CARDIAC  IMPULSE  (APEX  BEAT), 

"With  ca(*}i  systole  (d'  the  ventricles  there  Is  to  he  noted  a  eir- 
rums<'riberi  rhvation  of  \Uv  thorni-ie  wall  \^  hich  Is  superjacent  to 
the  itd'erior  pr»rtloH  fd"  tlie  right  \'eidrie1c,  citnst  itui  ing  the  ear- 
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diai*  impulse,  or  apex  beat  of  the  heart.  The  cardiac  impulse 
Uiiiialty  visible,  and  iii  the  cases  in  which  it  is  not  to  be  deteel 
upon  inspeetinn  it  is  usually  readily  localized  by  palpation. 
is  to  he  noted,  however,  that  in  the  case  of  the  deep-chested  si 
jeet  with  volumiiiouK  anterior  pulmonary  borders,  as  well  as 
the  obese  subject  and  in  those  cases  in  which  the  right  ventricu 
apex  occupies  a  positioji  directly  behind  a  rib,  the  impulse 
sometimes  neither  visible  rmr  palpable. 

In  the  normal  adult  male  subjert  the  cardiac  impulse  is  loc 


fig,    IIH-'J. —  Sitf  fti  narinal  carJiaL'  im[>ul5c-.  Fig.    I  l.H-fl. — Site  i>I   nuiitial  canli.ic  ttl 

ized  in  (he  iifth  ]i4't  iii1er<'<KtHt  space  one-half  iiirli  ijitenial  to 
midclavicular  line,    Mejtstn'ed  fnnri  1  he  mediati  line  of  the  lliot 
the  impidse  is  sitiiiifed  ii.o  inches  tir  8.7')  cciil  itnelei-s  u>  the  i 
of  the  midst criial  line. 

The  site  of  the  cfinliae  impulse  is  iiilliicneed  by  llie  ;i«ie  i>t' 
subject,  the  structure  nf  (he  Ibeirax,  lln'  umvenients  cif  resji 
tiou,  the  attitude  of  the  body,  and  occasinnally  by  violent  ei 
tional  excitement  or  physical  eiTort. 

During  infancy  and  early  cbiblliond.  as  a   constMiuence  <>f 
relative  shfntness  of  tlie  thitriu-ir  cavity  awi]  the  rebili\e  iiiere 
in  the  vertical  diameter  itF  Ilie  ;)l>iln)iiin;il  cavitv  nlihiiriinir  ;it  1 
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be  t-ardiac  impulse  h  not  infrequentl; 
intercostal  space.  Also,  in  this  class 
le  relatively  large  dimensions  of  the 


II''.      I'al|>aii<»n    iff    caidiai;    luipulsf    (fimt    inaiituvt 
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time  of  life,  the  impulse  often  occupies  a  position  external  to  tl 
midclavicular  line.  In  the  aged  subject,  on  the  contrary,  partiall 
as  a  result  of  hardening:  and  straightening  of  the  thoracic  aortj 
and  partially  as  a  result  of  ptosis  of  the  abdominal  viscera  an 
diaphragm,  the  heart  commonly  occupies  an  abnormally  low  p( 
sition  in  the  thoracic  cavity,  and  the  cardiac  impulse  is  encoui 
tered  in  the  sixth  or  even  in  the  seventh  intercostal  space. 

In  many  instances  the  structure  of  the  thorax  influences  tl 
site  of  the  cardiac  impulse.  In  tlie  subject  with  an  unduly  shoi 
thorax  the  impulse  is  not  infrequently  visible  in  the  fourth  inte 


l*iK.    ]J], — I'^ljatioii    of  cardiac   imptilsc    (ihuij    itianeiivcr>. 

space-  whereas,  in  the  subject  of  the  lonjr  expiratory  type  ( 
thorax  it  is  not  uneomnKjn  t(i  find  the  impulse  situated  in  the  sixt 
intercostal  space.  Moreover,  thoracic  deformities  due  to  osseoi 
disease  or  to  rickets  are  commonly  attended  by  displacement  f 
the  cardiac  impulse  in  the  absence  of  disease  of  the  heart. 

During  forced  inspiration  the  cardiac  impulse  is  occasional! 
displaced  downward  to  the  extent  of  one  interspace,  and  it  a 
cends  to  the  tifth  interspace  duriii*?  expiration.  The  excursio 
of  the  lungs  during  tranipiil  respiration,  however,  produces  t\ 
appreciable  displacement  of  the  cardiac  impulse.  In  the  pre 
enee  of  niarkcd  stenosis  of  tlie  larger  bronchi  it  oecasir)nalIy  haj 
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pens  that  diirinpf  inspiration  the  diaphragm  not  only  does  not 
descend,  but  it  ascends  into  the  thoracic  cavity  more  forcibly 
than  is  the  case  during  normal  expiration.  In  this  event  there  is 
observed  a  reversal  of  the  ordinary  sequence  of  events,  with  up- 
ward displacement  nf  the  apex  beat  during  forced  inspiration. 

As  a  result  of  active  physical  efffirt,  and  occasionally  in  the 
train  of  violent  emotional  excitement,  the  cardiac  impulse  is  in- 
creased in  extent  and  assumes  a  position  nearer  the  midclavicular 
line  than  is  the  case  in  the  normal  subject  in  repose. 

The  attitude  of  the  body  exen-ises  a  striking  influence  upon 
the  site  of  the  cardiac  impulse  in  the  normal  subject.  When  the 
subject  assumes  the  left  lateral  decubitus,  as  a  consequence  of 
the  normal  lateral  mobility  of  the  heart,  the  impulse  is  displaced 
toward  the  left  axillary  line  to  the  extent  of  one  to  two  inches. 
T'pou  assuming  the  right  lateral  posture  the  apex  beat  is  displaced 
toward  the  sternal  border,  but  the  mobility  of  the  orgfan  in  this 
direction  never  equals  ils  movement  toward  the  left  side  of  the 
thorax.  T?UM'case  in  the  lalrral  mobility  of  the  heart  is  noted  in 
cfvnucetinn  with  iifosis  of  tbf  or^^an,  whereas  limitation  of  the 
noi-niHl  canliiie  mobility  is  usually  indicative  of  the  prcKcncc  of 
pi-ricardial  ailhesioiis.  In  whatever  site  the  cardiac  impulse  is 
(b'tectt'il,  H  ciirrt-ct  hu-alization  of  the  area  of  impulse  affords  very 
acf'iirnti'  information  ns  to  the  position  itf  the  heart  ^\ithin  the 
thoraric  i-avity. 

The  normal  cardiac  impiilsr  rovers  an  area  corresponding  to 
thi'  width  of  the  intercostal  space  in  which  it  is  localized,  with 
a  lateral  dimension  of  approximately  one  inch.  The  impulse  is 
more  extensive  when  the  snbjeet  assumes  the  sitting  posture  or 
when  the  trunk  is  inelined  forwaril  than  wlii>n  the  scmiprone  or 
reenmbent  ]ioKturr  is  assnnn^d.  In  the  normal  subject  in  the  area 
of  the  eanliai'  irnfujlse  with  eacli  ventricular  systole  the  integu- 
ment is  elevated  to  a  plane  eorrespoii(IiM[r  with  the  adjacent  ribs. 
Kb'vation  of  iIh'  inipnlst*  above  the  planr  of  the  adjacent  ribs  is 
iiidtcati\e  of  nrcciif nation  of  the  c-ardiac  ini|mlse. 

In  tlic  locali/.atiitn  of  the  cardiac  iuipulsc  by  palpatifni,  the  palm 
of  the  hand  should  first  be  applied  firudy  and  evenly  to  the  area 
in  which  the  imptdse  should  he  encountered.  When  the  site  of 
(he  impulse  is  thus  noted,  the  more  sensitive  finger-tips  should 
be  ajiplied  to  llip  urea;  and.  by  separating  the  lingers,  fhe  ex- 
f'-Mf   of  the  apex  lic;il   is  aecuiMtely  I'stiiuated. 
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DISPLACEMEITT    OF   THE    CARDIAC   IMPULSE 

Aside  fnmi  the  physiiilnfrieal  <]isplaocnuMit  tn  which  the  eardia 
impulse  is  subjut't,  various  ahiini'Tiial  displaconiont*!  nf  tho  impuls 
may  be  encountered,  arisint;  from  endocardial  fiTid  exncardifi 
eauses.  Tiidcr  these  eireuinstjmees  the  direction  and  decree  n 
apii-al  displat-enient  not  infrefpiently  furnish  a  cdue  to  the  cans 
of  the  displacement. 

Upward  Displacement  of  the  cardiac  impidse  is  noted  in  th 
presence  of  cardiac  atrophy,  in  the  presence  of  diaphragmati 
hernia,  and  when  the  diaphrap^in  is  elevated  as  a  result  of  in 
creased  intraabdrvminal  tension.  Fn  Ihe  presence  of  fil>rnid  retrar 
tion  of  the  anterior  border  f)f  the  leFt  lun«  the  impulse  is  elevated 
and  it  is  cotnnioidy  visible  over  an  extensive  area  alonjr  the  lef 
sternal  border.  The  pressure  of  an  extensive  efFusifm  into  tli 
right  pleural  sae  occasionally  eanscs  the  liver  to  rotate  about  it 
axis  in  such  a  manner  as  to  tilt  tbe  narrow  left  lobe  of  the  live 
upward,  resulting  in  elevation  rif  the  superjacent  heart  and  dis 
placement  of  the  cardiac  iiripnlse  upward  and  toward  the  left. 

Downward  Displacement  of  the  cardiac  impulse  occurs  as  , 
consequence  of  Hie  progressive  development  of  an  aneurysm  o 
the  aortic  arch  or  of  a  mediastinal  tumor  which  presses  upon  th 
base  of  the  heart.  A  similar  displacement  frequently  attend 
hypertrophic  empbysenia,  partially  as  a  result  of  pressnie  exertci 
upon  the  heart  by  the  voluniintju.s  anterior  borders  of  the  hinp;s  i; 
this  disease,  and  partially  as  a  result  of  the  inspiratory  pnsitioi 
of  the  thorax  peculiar  to  this  disease,  iu  which  the  ribs  tend  ti 
move  upward  over  the  heart,  simulatinfr  a  downward  displace 
ment  of  the  heart. 

Extensive  jjericardial  rlTusirin,  ]»rior  to  tlie  obliteration  of  tb 
cardiac  impulse,  is  apt  to  be  attended  by  depression  of  the  dia 
phrafrni,  in  wliiidi  cvtMit  tlif  cardiac  impulse  is  displaced  down 
ward. 

In  addition  to  these  cxocardial  [lulsion  and  traction  displace 
ments,  the  cardiac  itufvulse  is  ilisplaeed  rlownward  and  toward  th 
left  in  left  vcntricuUn-  hypertrophy  and  dilatation,  the  impuls 
under  the.se  circumstances  not  infrequently  oecupyinq-  the  .sevenll 
or  eighth  interspace  cxteinal  to  the  left  midclavicular  line. 

Diaplacement  to  the  Left.— In  {addition  to  the  left  lateral  dis 
placement  of  the  cardiac  impulse  which  attends  left  vcntricula 
hypertrophy  and  dilatation,  a  further  important  cause  of  suel 
displacement  is  right  ventricular  hypertrophy  and  dilatation,  ii 
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which  tlio  apex  hwit  is  frP4jU(Mitly  Idealized  extprnal  to  the  left 
mitk'lavifular  lini*.  Ilorizoiilal  disphu'eiiieiit  of  the  impulse  to- 
ward the  left  likewise  occurs  as  a  consequence  of  the  pressure 
exerted  by  the  progressive  accumulation  of  fluid  or  gas  in  the 
right  pleural  cavity,  and  as  a  result  of  the  traction  of  adhesions 
between  the  pericardium  and  left  pleura. 

Fibroid  retraction  of  the  anterior  border  of  the  left  lung  re- 
sults in  left  lateral  displacement  and  elevation  of  the  cardiac 
impulse;  and  a  similar  displacement  of  the  impulse  attends  he- 
patic enlarjfement   nud   jrastrir   distention.     In   the   presence  of 


Fitf.  1^2. — TlltiitratiiiK  inn'Icratc  ilis|ilacnnciit  of  llu-  hiarl  towanls  ilir  left  in  com* 
l>tii^alory  fmithysifnia  of  tht-  rijihl  liniK,  with  rlrvjiiioii  of  Ihe  Irfl  vaiill  vf  ihr  ili:i|ihragin 
and   iltMiilairinc-iil    luward   ihi'   Iffl   ni  ihr   slrncturt-s   in    the   inrdian    line   of   the    nrck. 

pericardial   cfTusion   of   niotlcratc   deirrce   the  apex   beat    is   fre- 
riueutly  elevated  and  displaced  toward  tlic  left. 

Displacement  to  the  Rig^ht. — The  cardiac  impulse  is  displaced 
towartl  the  rlsht  liy  the  pressure  of  fluid  or  <;as  in  the  left  pleural 
cavity,  and  it  is  drawn  to  that  side  by  the  trai-tiou  of  rifjjht  pleu- 
ropericardial  adhesions.  Compensatory  emphysema  of  the  left 
luntj:,  when  sufficient  in  degree,  may  displace  tlie  impulse  toward 
the  right.  Similarly,  the  progressive  development  of  a  neoplasm 
of  the  left  lung  is  capable  of  causing  apical  displacement  toward 
the  right  side  of  the  thorax.    In  the  presence  of  congenital  trans- 
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position   of  tlif   tluij-acie  visrera  the   cartliac  impulse  is  eaeou) 
tered  in  the  iifth  riglit  intei'fOMtai  space. 


EXTENT  OF  THE  CARDIAC  IMPULSE 

Normally  occiipyinK  an  area  approximately  one  inch  in  widti 
the  cardiac  impulse  in  the  presence  of  disease  presents  marke 
variations  in  the  extent  af  the  visihle  or  palpable  pulsation.  Ui 
der  these  eireiirastances  the  impulse  may  occupy  an  abnormal! 
extensive  area;  it  may  be  diminished  in  extent;  or  it  may  I 
totally  absent  upi)n  physieul  examination  of  the  subject. 


Fig.  Hi. — Illustraiiiii;  cartlcic  (!(si»l.iccnitni  inwanl  tlip  riRht  in  otntuMiiatory  emjjh 
senia  of  (tic  left  lung,  which  !•>  attfiuktl  by  depreiisinn  i>l  iltt*  <Iiai>hrasii)  ii|ion  the  li 
side  and  by  dtsjdacemcnt  of  ihe  atrtieturcs  i.f  ihe  median  line  <if  Ihc  iie«k  ti>vvarJ  I 
right  &tde. 

Increased  Extent. — Thf  nrrn  oceiipietl  by  tiie  ejirdiae  impul.- 
is  increased  in  extent  during  emotional  excitement  and  followin 
violent  physical  effort  \vitlnKit  pns.sessiiitr  untnwurd  sijyrnificanc 
Similarly,  in  the  case  of  the  (ibese  patient  and  in  the  female  sul 
ject  the  impulse  is  imparted  1o  tlie  soft  structures  in  sueh  a  dif¥u> 
manner  that  an  extensive  impidlse  is  ifcuerated,  which  is  acei 
rately  defined  witli  ciinsiderable  ilifTieulty.  In  tlie  case  of  tli 
resilient  chest  wuli  of  tlie  chihl,  a^'ain,  the  impulse  is  visible  < 
palpable  over  a  more  extensive  area  than  in  the  adult  subjec 
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Kxlt'tiKion  of  thp  area  of  iini)iils<'  (hirins:  <'hildhoo(l  should  not  I)0 
(illriluiti'd  to  hy  pert  I'D  pliy  of  the  ventrick%  tberpforo,  in  the 
altM'Mi'e  (iF  I'diiHMdoiil  displacomcnt  of  the  impulse  from  its  iior- 
nuil  site,  A  further  exoeardial  eause  of  increase  in  the  area  of 
llip  i-ardine  impulse  is  to  he  found  in  retraetion  of  the  anterior 
Imrder  of  the  left  lung,  tlius  exposiujf  a  broad  area  of  the  right 
veiitriele  to  the  anterior  thoraeie  wall. 

Inerease  in  the  area  of  the  eardiae  impulse  of  endocardial 
ftrijfin  oeeurs  in  eardiae  overaetioii  due  to  disturbances  of  inner- 
vation or  iu'iile  fevers,  and  in  the  presenee  of  ventrieular  hyper- 
tropliy  and  dilatation.  In  the  latter  event  the  inipidse  is,  more- 
ovei-,  disphu-ed  from  its  noimal  site. 

Diminished  Extent.— With  the  inereasiii";  rijridity  of  the  bony 
thorax  ineideiil  to  advaneing  age,  the  eardiae  impulse  becomes 
visil>le  over  a  more  restricted  area  of  tlie  thorax,  and  it  may  be- 
come invisible  and  impalpable  in  the  aged  subjeet.  Similarly,  in 
doep-ehested  subjeets  there  is  apt  to  be  a  very  slight  impulse, 
while  in  Ihe  suhjeet  of  hypertrophic  emphysema  the  invpulse  is 
reslrieted  in  its  area  or  is  absent.  In  the  more  extreme  grades 
of  ventrieular  dihitation.  moreover,  instead  of  occupying  an  ab- 
norninlly  wide  area  up<ni  the  surface  of  the  thorax,  the  cardiac 
impnlst'  uijiy  he  restricted  in  extent   or  abolished. 

FORCE  OF  THE  CARDIAC  IMPULSE 

As  llu'  eariliae  inipuUe  in  the  i>re>enee  ol"  disease  of  the  heart 
and  adjacent  thoraeie  viscera  presents  variations  in  its  area  of 
impulse,  so  also  under  somewhat  similar  cireumstanees  the  force 
of  the  impulse  is  altenMl.  with  i»r  without  posse*»ing  untoward 
signiticanee. 

Increased  Force. — During  periods  of  emotional  exeilemeiit  and 
after  excessive  physical  eflfort  There  is  a  transient  increase  in  the 
foTve  of  the  eaniiac  imputse.  A  similar  temporary  ^tcventuation 
of  the  impulse  follow*  the  ingestion  of  stimulants  and  iveurs  dur- 
iujE  the  cinirse  of  aeute  febrile  diseases, 

lu  the  pre^nee  of  hyi'^rtrophy  of  the  vemriele*.  in  ad«li(ioii  to 
it*  ijierease«l  extent,  the  eardiae  impulse  possesses  undue  fore* 
or  lifting  power  upon  palpath^n.  In  this  eonneclion  it  is  to  be 
K^me  in  «»ind  that  ventrieular  hyp<rtn^pby  is  ivnsxantly  at- 
tended by  di^piaeement  of  the  eartliae  impulse.  Durinc  the  evo- 
lutkm  ami  e\»utse  of  aeuT<»  myoear^iiTrs  ih^  fnree  of  the  cardtse 
impulse  ts  appreeiably  icerfased. 
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Diminished  Force. — In  the  presener  of  edema  of  tiie  thorar 
wall  tlio  fi.ree  af  the  cardiac  impulse,  as  appreeiuted  Ity  palp 
turn,  is  distinctly  diminished  without  reference  to  the  state  of  tl 
myaeardium.  Hypertrophif  emphysema  is  likewise  produeti^ 
of  diminutiim  of  the  palpabJo  intensity  of  the  cardiac  impuls 
even  though  this  disease  is  eominonly  attended  by  mndera 
hypertrophy  of  the  ri|a:ht  ventricle. 

Diminution  in  the  force  of  the  impulse  is  noted  when  eardij 
dilatation  supervenes  upon  hypertrophy,  in  the  presence  of  my 
cardial  depreneration.  and  in  pericarditis  with  effusion  of  mode 
ate  de^ee.  In  pericarditis,  however,  the  impuise  is  apt  to  h 
come  visible  or  palpable  when  the  trunk  is  inclined  forward,  onl 
to  disappear  when  the  upri}?lit  posture  is  resumed. 

DOUBLE  IMPULSE 

Occasionally  the  area  of  the  cardiac  iiii])uls('  ])rcsen1s  two  di 
tinct  pulsations  to  a  single  arterial  pulse  as  recorded  in  the  radii 
artery.  This  diserepancy  between  Ihe  crirdiac  inrpulse  and  tl 
arterial  pulse  may  be  due  to  the  fact  that  llo-  vcntritlcs  eoutrai 
asj'nchronously,  or  to  the  fact  that  ventricular  systole  fH-curs  wit 
a  varyinr;  intensity,  not  every  systole  of  iJie  left  ventriefe  po 
ses.slng  snflfieient  force  to  produce  an  arterial  pulse. 

SYSTOLIC  RECESSION 

During"  the  forcible  contraction  of  the  heart  in  the  presence  f 
left  ventricular  hypertrophy,  and  with  less  constancy  in  tlie  prei 
enee  of  cardiac  dilatation,  there  is  occasionally  1o  be  noted 
systolic  recession  of  the  area  immediately  adjacent  to  the  site  < 
the  cardiac  imjiulsc.  The  recessiou  in  this  case  is  to  be  aUribute 
to  the  action  ui  :itmospherie  pressure,  and  should  not  be  eoi 
fused  with  the  more  extensive  traction  recessiou  of  the  tfinraci 
wall,  which  occurs  with  chronic  adhesive  pericarditis. 

EXTRA-APICAL  PULSATION 

Abnormal  areas  of  pulsation  aloiiw  the  borders  of  the  pre<'oi 
dia  or  in  more  remote  res-ions  are  not  eel  durin^^  Mu"  course  o 
cardiovascular  disease;  and  they  possess  a  variable  sijriiilicatici 
dependinj;  upon  their  sites  and  their  relaticais  to  the  events  o 
the  cardiac  cycle. 

Pulsation  at  the  Base. — Visible  jndsation  at   tb*-  base  of  tb 
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lieart,  which  is  synchronous  with  ventricular  systole,  is  indicative 
in  the  vast  majority  of  eases  of  aneiu-j'sm  of  the  transverse  por- 
tion of  the  aortie  arch.  As  a  rule,  when  visible  pulsation  is 
present  in  this  region  the  aneurysm  has  eroded  the  sternum,  and 
is  attended  by  pain  of  a  dull,  boring  character.  With  less  con- 
stancy pulsation  at  the  base  is  referable  to  extreme  cardiac  hyper- 
trfiphy  m-  dilatiVtio7i. 

Pulsation  at  the  Eight  Sternal  Border. — Systolic  pulsation  in 
the  first  and  second  intercostal  spaces  adjacent  to  the  right 
sternal  border  accompanies  aneurysm  of  the  ascending  aorta. 
Systolic  pulsation  in  thn  second,  third  and  fourth  interspaces 
occurs  when  the  heart  is  displaced  toward  the  right  by  the  pres- 
sure of  fluid  or  gas  in  the  left  pleural  sac,  or  by  the  traction  of 
adhesions  between  the  pericardium  and  the  right  pleura. 

Presystolic  pulsation  in  the  same  area  occurs  in  the  presence  of 
right  auricular  dilatation,  and  occasionally  when  the  heart  is 
exposed  to  the  thoracic  wall  as  a  result  of  fibroid  retraction  of 
the  anterior  border  of  the  right  lung. 

Pulsation  at  the  I^eft  Sternal  Border,— Systolic  pulsation  ad- 
jacent to  the  left  sternal  border  in  the  second  and  third  inter- 
spaces, most  pronounced  between  the  left  sternal  and  parasternal 
lines,  accompanies  aneurysm  of  the  descending  portion  of  the 
aortic  arch.  Fibroid  retraction  <►£  the  anterior  border  of  the  left 
lung  or  displacement  of  the  heart  toward  the  left  causes  the 
systolic  piUsation  of  the  conus  arteriosus  to  become  visible  in  the 
second,  thirtl  and  fourth  interspaces  adjacent  to  the  sternum. 

Presystolic  pidsalioti  in  the  second  left  interspace  adjacent 
to  the  sternum  points  to  dilatation  of  the  left  auricle  as  the 
causative  lesion. 

Sternal  Pulsation.  Systttlii-  puKalit*n  in  the  superior  sternal 
region,  frequently  nt1cudiHl  by  I'oincidcnt  episternal  pulsation,  is 
indicative  of  ertjsiou  ul"  the  stt>ruun»  by  aneurysmal  dilatation  of 
the  aortM,  or  less  frc(iuen1l\  ancurysui  nf  ihe  innominate  artery. 
The  pulsation  is  accompanioil  by  boring  pain  over  the  site  of  the 
erosion. 

Episternal  Pulsation.  The  siudcul  of  physical  diagnosis  is 
csirly  iui]ircssi'd  by  tlic  great  trciiufiicy  with  which  pulsations  are 
encountered  in  the  cpis(crnnl  notch,  l-'rcipiently  it  is  not  easy  to 
assign  the  pulsation  to  its  prupiM*  cause,  as  p\dsation  in  this  re- 
stricted space  is  cuctuiivttMTd  in  a  variety  of  com!  it  ions. 

Episternal  pulsation  is  a  noruinl  phenomenon  in  many  elderly 
subjeets;  i1  occurs  as  a  sigrr  oT  ess(*iitial  or  sct-outljirv"  anemia:  it 


INSPECTION  AND  PALPATION  339 

follows  excessive  physical  effort  or  the  ingestion  of  stimulants; 
and  it  is  prone  to  develop  during  the  course  of  cardiac  neuroses. 
The  pulsation  may  be  caused  by  the  presence  of  a  cervical  rib, 
or  it  may  be  due  to  an  abnormal  course  of  the  great  vessels  at 
the  root  of  the  neck.  A  similar  systolic  pulsation  is  encountered 
in  this  region  when  the  subclavian  artery  is  exposed  to  the  thor- 
acic Avail  by  fibroid  retraction  of  the  pulmonary  border. 

But  it  should  be  borne  in  mind  that  systolic  pulsation  of  the 
episternal  notch  attends  simple  dilatation  and  aneurysm  of  the 
transverse  portion  of  the  aortic  arch  with  great  constancy. 

Supradavicnlar  Pulsation. — Pulsation  in  the  supraclavicular 
region  may  be  of  arterial  or  venmirS  origin.  Systolic  pulsation  in 
the  right  supraclavicular  region  is  noted  in  connection  with 
aneurysm  of  the  innominate  or  subclavian  artery,  and  the  pulsa- 
tion is  usually  accompanied  by  a  palpable  thrill.  In  the  presence 
of  left  ventricular  hypertrophy,  with  or  without  regurgitation  at 
the  aortic  orifice,  there  is  frequently  bilateral  carotid  pulsation  in 
the  supraclavicular  region.  In  this  instance  it  can  be  demon- 
strated that  the  systolic  pulsation  occurs  over  the  course  of  the 
carotid  artery,  along  a  line  drawn  from  the  sternoclavicular  artic- 
ulation to  a  point  equidistant  between  the  angle  of  the  jaw  and 
the  mastoid  process.  Carotid  pulsation  is  likewise  encountered  in 
the  presence  of  aneurysm  of  the  aortic  arch,  arteriosclerosis, 
exophthalmic  goiter,  anemia,  and  after  the  ingestion  of  stim- 
ulants. 

Presystolic  jugxilar  pulsation,  representing  the  physiological 
negative  venous  pulse,  is  occasionally  to  be  detected  in  the  spare 
subject.  The  pulsation  is  generated  by  the  sudden  arrest  of  the 
venous  column  during  auricular  systole;  and  the  pulsation  is 
timed  by  palpation  of  the  jugular  vein  with  the  finger-tips  of  the 
left  hand  while  applying  the  tips  of  the  fingers  of  the  opposite 
hand  to  the  opposite  carotid  artery  or  to  the  cardiac  impulse. 

Systolic  pulsation  of  the  jugular  vein,  representing  the  patho- 
logical positive  venous  pulse,  caused  by  direct  regurgitation  of 
blood  into  the  right  auricle  from  the  right  ventricle  during  sys- 
tole, is  significant  of  tricuspid  regurgitation.  While  the  provoca- 
tive lesion  of  the  positive  venous  pulse  is  in  the  great  majority 
of  cases  tricuspid  regurgitation,  such  a  pulse  is  also  produced 
occasionally  by  mitral  regurgitation  associated  with  a  patent 
foramen  ovale.  The  positive  venous  pulse  is  frequently  accom- 
panied by  systolic  pulsation  of  the  liver. 
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Tlirg«soeiice  of  the  jugular  veins  is  noted  in  tlie  presence  of 
compression  of  the  large  veins  by  mediastinal  tumor,  aneurysm, 
enlarged  mediastinal  glands,  or  adhesive  mediastinitis.  If  the 
turgesceiiee  is  bilateral,  invcdving  both  jugular  veins,  the  under- 
lying cause  is  cardiac  insufficiency  or  compression  of  the  superior 
vena  cava,  the  innominate  or  the  jugular  veins;  whereas,  uni- 
lateral tur^escenee  is  noted  in  the  presence  of  eompression  of 
one  innominale  or  jugidar  vein. 

Normally  exhibiting  moderate  distention  during  expiration, 
(his  expiratory  overfullness  of  the  jugulars  amounts  to  engorge- 
ment or  turf?«'S('Piu'e  in  sulijeets  of  bronchial  asthmn  and  byper- 
trophie  emphysema,  A  rt'versud  of  tliis  expiratory  distention  of 
the  juiariihirs,  in  which  iiisjjiritfdry  turgesccnce  is  encountered, 
constitiili's  Kusfitnnui's  si(ju  cif  i-hrnnic  adiiesive  porii'arditis. 

Diastolic  collapse  of  the  jup:iilai'  veins  accompanies  chronic  ad- 
hesive periciinlitis,  const  it  iitiri<r  Frlfdrcirh's  sign  of  this  disease 
In  chronic  adhesive  pericarditis  the  traction  of  pleuropericardial 
adhesions  produces  retraction  of  the  chest  wall  during  ventric- 
ular systole.  Durinjir  the  succeeding  diastole  the  elastic  walls  of 
the  thorax  expand,  and  thus  aspirate  the  blood  from  the  great 
veins  at  the  base  of  the  hearf,  resulting  in  diastolic  collapse  of 
the  jugular  veins. 

Unilateral  juguhrt'  colhipsc.  wliicb  does  not  disapjiear  when  the 
vein  is  eom]i]"csscd  junncdialtdy  above  the  clavicle,  is  indicative 
of  lateral  sinus  thrombosis. 

Hepatic  Pulsation. — Syslollc  pulsation  of  the  liver  accompanies 
triciispit]  reour^rilal  i<in  and  is  npf  to  be  attended  by  signs  of  gen- 
eral venous  stasis,  as  ctlcnui  of  the  ext ii-mitie.s,  ascites,  and  cyan- 
osis. Not  infrcfiucnfly  a  hepatic  ]mlsijtinn  which  is  not  visible 
is  yet  distinctly  palpable  upon  biaianual  palpation  of  the  hepatic 
region.  True  expansile  pulsation  of  the  liver,  which  occurs  with 
incompetence  of  the  tricuspid  valve,  must  be  diffcrcnliated  from 
the  impulse  which  is  frc^iucntly  transmitted  to  the  liver  by  the 
impact  of  an  overacting  right  ventricle. 

Epigastric  Pulsation. — Systolic  pulsation  of  the  epigastrium  is 
occasiourdly  nntcii  in  the  normal  subject  without  possessing  un- 
toward signiJicancc.  Tnder  these  circumstances  it  is  usually  to 
)>e  attributed  to  physiological  bathycardia  or  to  shortness  of  the 
sternum.  Systolic  epigastric  pulsation  likewise  accompanies 
hypertrophy  of  the  right  ventricle,  and  is  also  notctl  when  the 
heart  is  displaced  toward  the  right  so  that  the  apex  lies  behind 
the  sternum. 
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Diastolic  pulsation  of  the  epigastrium  accompanies  anemia  and 
neurasthenia,  and  is  noted  in  subjects  of  chronic  gastric  indiges- 
tion with  great  frequency.  Diastolic  pulsation  in  this  region  like- 
wise accompanies  a  tumor  of  an  abdominal  organ  overlying  the 
aorta,  the  pulsation  being  transmitted  to  the  tumor  during  each 
pulsation  of  the  artery.  A  similar  pulsation,  which  is  readily 
palpable  if  not  visible,  attends  aneurysm  of  the  abdominal  aorta. 

Epigastric  pulsation  arising  from  the  abdominal  aorta  occupies 
a  position  in  the  lower  epigastrium  and  is  situated  slightly  to 
to  the  left  of  the  median  line,  whereas  the  epigastric  pulsation  of 
right  ventricular  hypertrophy  occupies  the  superior  portion  of 
the  epigastrium  in  the  costal  angle. 

THORACIC  RETRACTION  (BROADBENT'S  SIGN) 

In  chronic  adhesive  pericarditis,  in  the  presence  of  extensive 
adhesions  between  the  pericardium  and  tlie  diaphragm,  with  each 
ventricular  systole  there  is  noted  a  systolic  retraction  of  the 
thoracic  wall.  Broadbent  directed  attention  to  the  frequency 
with  which  systolic  retraction  is  visible  upon  the  left  side  of  the 
thorax  posteriorly,  below  the  angle  of  the  scapula  in  the  tenth 
and  eleventh  interspaces  in  this  disease.  There  is  frequently  to 
be  noted  a  similar  systolic  retraction  of  the  anterior  chest  wall  in 
the  eighth  and  ninth  interspaces  in  the  left  parasternal  line. 

As  has  been  noted,  aside  from  chronic  adhesive  pericarditis, 
localized  systolic  recession  of  the  thoracic  wall  in  the  vicinity 
of  the  cardiac  impulse  is  noted  in  the  presence  of  excessive  hyper- 
trophy of  the  left  ventricle. 

TRACHEAL  TUG  (OLIVER'S  SIGN) 

When  adiu'sions  have  become  established  between  an  aortic 
aneurysm  and  the  trachea  or  left  bronchus,  an  appreciable  descent 
of  the  trachea  occurs  with  each  pulsation  of  the  aneurysmal  sac. 
In  eliciting  Oliver's  sign  the  examiner  should  stand  behind  the 
patient,  who  occupies  the  sitting  posture  with  tlie  lips  closed  and 
with  the  chin  elevated  in  order  to  exert  moderate  traction  upon 
the  trachea  through  the  cervical  fascia.  In  this  position  the 
examiner  should  insert  the  tii)s  of  the  thumb  and  index  finger 
under  the  lower  edge  of  the  cricoid  cartilage  and  exert  gentle 
upward  pressure  upon  these  structures.  In  the  presence  of  aneur- 
ysm of  the  aorta  a  systt)lic  tug  will  be  appreciated  by  the  palpat- 
ing digits. 
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In  drawing  conclusions  from  tracheal  tugging,  however,  the 
examiner  should  bear  in  minLl  that  while  the  sign  is  present  with 
great  constancy  with  aneurysm  of  the  aortic  arch,  it  has  also  been 
elicited  in  the  presence  of  simple  dilatation  of  the  aorta;  and  in 
the  presenee  of  excessive  liypertrophy  of  the  heart  a  similar  move- 
ment has  been  imparted  to  the  trachea  by  strong  pulsations  in  the 
innominate  and  carotid  arteries. 

VALVE  SHOCK 

Valve  sh(ick  is  due  to  llie  impact  of  closure  of  the  valves  of 
the  heart,  iind  it  can  be  appreciated  when  the  palm  of  the  hand 
is  applieil  ilatly  over  tlie  valve  area  in  question.  The  shock  is 
occasionally  to  be  elicited  over  the  areas  of  the  aurieuloventric- 
liilar  valves,  but  not  with  the  same  constancy  as  is  the  case  witb 
the  aortic  and  pulmontuy  valves.  In  either  ease  the  thickness  of 
flic  llioracic  wall,  the  state  uf  the  superimposed  pulmonary  tis« 
sues,  and  the  stale  of  the  niyncardiiiin  and  arteries  exert  a  strik- 
injr  intluence  upon  the  intensity  oi  the  shock  as  appreciated  by 
the  palpating  hand. 

A'alvc  shock  elicited  over  the  aurieuloventricular  valves  is 
sy.stolic  in  time,  correspond iiij;  to  the  closure  of  the  cusps  of 
these  valves;  whereas  the  sljock  over  Ihe  aortic  and  pulmonary 
valves  occurs  during  the  first  portion  of  ventricular  diastole,  at 
the  instant  of  closure  of  the  cusps  of  the  semilunar  valves. 

Accentuation  of  the  shock  over  the  pulmonary  area  is  noted  in 
the  presence  of  ri^'ht  ventricular  hypertrophy,  and  when  the 
pressure  in  the  ludnioiiary  circulatinn  is  raised  as  a  result  of 
valvular  lesions  of  the  left  side  of  the  heart  or  obstructive  dis- 
eases of  the  lungs. 

Tlie  aortic  shock  is  aiM-entuatrd  in  the  prescjice  of  left  ventric- 
ulfir  hypertrophy,  find  in  arteriosclerosis  and  chronic  renal  dis- 
ease, conditions  which  are  attended  by  hyperleosioii  of  the 
greater  circubitiftn. 

THRILLS 

Upon  li|ilit  palpation  id"  the  j>rc<MinHa  of  a  patient  wlio  is  the 
sidtject  of  valvubir  disease  of  the  heart,  aneurysm,  or  aniMuia,  a 
local  vibration  of  the  thoracic  wall,  or  thrill,  is  apt  to  be  detected 
at  one  or  more  pnirits.  The  sensation  which  is  appreciated  during 
palpation  is  sttmewhat  similar  to  that  which  is  experienced  upon 
placing  the  luiiid  n\Mm  tlir  throat  uf  a  pnrrinrr  cat,  hence  the  term 
friun'sscnuHt  cdttiirf,  occasionally  eiiipluyed  t(»  descrihe  it. 
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Thrills  are  endocardiac,  vascular  or  hemic  in  origin;  and 
point  of  time  they  are  presystolic,  systolic  or  diastolic,  as  tl 
occur  prior  to,  during,  or  after  ventricular  systole. 

A  thrill  of  endocardiac  origin  is  generated  by  the  same  me 
anism  which  is  responsible  for  the  production  of  an  endocard 
murmur ;  namely,  a  narrowing  of  an  orifice  through  which 
blood  stream  is  propelled  into  a  larger  chamber  of  the  heart, 
long  as  the  normal  quota  of  blood  of  normal  density  flows  throi 
normal  orifices,  no  abnormal  vibration  is  generated;  but  when 
lumon  at  one  point  is  diminished,  the  blood  which  passes  Ihroi 


Fig.    l.'2-.4, — Sites  of  falpahle  ihn'lls  an.J       l-\g.    1228. — Sites  of  palpable  ihrills 
pericardial   friclion   frcmi(us.  pericardial   friction   frtmiius. 


this  stenotic  orifice  into  the  wider  chamber  beyond  is  thro 
into  eddies,  creating  the  so-called  "fluid  veins,"  the  vibrati' 
of  n'hich  are  conveyed  to  the  prceurdia  as  a  tactile  vibrfition, 
thrill,  which  is  the  tactile  equivalent  of  a  murmur. 

As  thrills  of  endocardiac  origin  are  confined  to  limited  ar 
of  the  precordia,  they  are  most  surely  detected  in  the  first 
stance  by  light  palpation  with  the  palm  of  the  hand,  after  wh 
they  may  be  more  definitely  defiufd  by  Hnger-tip  palpation.    Fi 
pressure  with  the  palm  frequently  suffices  to  obliterate  a  thril 

The  intensity  of  a  thrill  is  very  variable,  as  the  vibratioi: 


1 
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very  prone  to  disappear  Jii  the  cyse  of  a  feebly  acting  heart,  and 
to  reappear  with  improvement  in  the  state  nf  the  myocardium. 
The  quality  of  a  thrill  varies  with  the  rate  of  the  vibrations  which 
call  the  thrill  in1o  heiiija:,  rapid  vibrations  of  the  blood  stream 
prod^ictiig  fine  thrills  and  murmurs  of  high  pitch,  whereas  less 
rapid  vibrations  result  in  coarse  thrills  and  murmurs  of  lower 
pitch. 

Tn  general,  a  systolie  thrill  at  the  base  <tf  the  heart  is  indica- 
tive of  aortic  aneurysm,  exophthalmic  goiter,  or  structural 
chaiifjfes  in  the  u<trtic  or  pulmonary  valves.  The  thrill  of  aor- 
tic aneurysm  is  commonly  localized  in  the  second  and  third 
interspaces  1o  the  right  of  the  sternum;  that  of  aortic  stenosis 
is  detected  in  the  second  right  intercostal  space  adjacent  to  the 
sternal  horder;  while  the  thrills  nf  pulmonary  stenosis  and  exoph- 
tlialniic  poiJer  arc  palpable  in  tlie  second  left  interspace  adjacent 
to  the  border  of  the  sternum. 

Diastolic  thrills  at  the  aortic  and  pulmonary  areas  oeeasion- 
ally  accninpany  ri'jrur'.'itHiil  lesions  of  the  aortic  and  pulmonary 
valves;  but  thrills  are  demonstrable  with  greater  constancy  in 
the  presence  td'  stenotic  than  of  rejrurtijitant  lesions. 

A  presystolic  thrill  localized  over  the  cardiac  apex  in  the  fifth 
left  intercostal  sjtfirc  is  a  very  {jood  sifrn  of  mitral  stenosis.  How- 
ever, a  similar  thrill  has  lu-en  found  to  accompany  the  Flint  mur- 
mur of  acirtic  rejfurgitation  in  this  area.  Only  occasionally  is  a 
systolic  thrill  tn  be  detected  over  the  apex  in  the  course  of  mitral 
reffurp;!  tilt  ion. 

A  prcsysttrlic  thrill  is  occasionally  tu  be  elicited  (tver  the  tri- 
cuspid area  in  the  irresencc  of  tricuspid  stenosis;  while  a  systolic 
thrill  in  tlic  same  an'a  is  occasioiudly  to  ))c  detected  in  tricuspid 
rey:urgitation. 

In  the  iutcrpri'tatioii  (d*  prccoriliul  vibrations  the  examiner 
should  remember  that  in  the  ]>rcsence  of  moderate  cardiac  hyper- 
trofdiy  in  a  subject  with  n  thin  idlest  wtill.  or  in  the  presence  of 
fibroid  retraction  nf  the  anterior  border  of  the  left  lung  in  the 
anemic  suhjeet.  the  impact  of  the  eonus  arteriosus  of  the  right 
ventricle  against  the  thiu-acic  wall  may  generate  a  physitdogical 
thrill  in  the  absence  uf  valvular  disease. 

PERICARDIAL  FRICTION  FREMITUS 

PViclion  fremitus  of  pericardial  origin  is  generated  during  the 
evolution  and   course  of  acute  fibrinous  pericarditis  or   during 
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pericarditis  with  effusion.    In  the  latter  disease  the  fremituf 
prone  to  disappear  with  the  gradual  accumulation  of  the  el 
sion,  which  separates  the  layers  of  the  pericardium,  though 
is  not  uncommon  for  the  fremitus  to  persist  at  the  base  of 
heart  during  the  height  of  the  effusion. 

Pericardial  friction  fremitus  is  usually  to  be  detected  in 
second,  third  and  fourth  interspaces  along  the  left  border  of 
sternum ;  it  does  not  extend  beyond  the  limits  of  the  precorc 
it  is  frequently  attended  by  moderate  pain;  and  the  pain 
accentuated  by  pressure  exerted  over  the  lower  portion  of 
sternum. 

Pleuropericardial  friction  fremitus  is  elicited  over  the  ( 
tribution  of  the  lappet  of  lung  which  is  in  apposition  with 
right  ventricle,  or  over  the  portion  of  the  pericardium  wliieh 
in  intimate  relation  with  the  anterior  thoracic  wall  in  the  incisi 
cardiaca.  In  the  first  case  the  fremitus  is  abolished  with 
recession  of  the  anterior  pulmonary  border  during  forced  expi 
tion,  whereas  in  the  second  instance  the  fremitus  is  enfeebled 
abolished  during  forced  inspiration,  when  the  anterior  pulni 
ary  border  intervenes  between  the  pericardium  and  the  cos 
pleura. 

THE  PULSE 

By  the  term  pulse  is  understood  the  expansion  and  subsequ 
retraction  of  an  artery  following  each  systole  of  the  left  ventri< 
Usually  the  radial  artery  at  the  wrist  is  the  site  selected 
studying  the  pulse  on  account  of  its  readiness  of  access;  but  oil 
arteries,  as  the  temporal,  carotid,  or  femoral  may  likewise 
utilized  in  the  analysis  of  the  pulse.    The  pulse  should  be  stud 
by  digital  examination,   and   by   instrumental   means   with 
sphygmograpli  or  polygraph. 

PALPATION  OP  THE  PULSE 

During  palpation  of  the  radial  pulse  the  patient  should  oecii 
the  sitting  or  recumbent  posture,  with  the  arm  extended  upoi 
level  with  the  heart  and  supported  by  the  left  hand  of  the 
aminer,  who,  seated  beside  the  patient,  should  first  apply  the  t 
of  the  first  three  fingers  of  the  right  hand  over  the  course  of 
radial  artery.  The  examiner  should  then  pass  the  finger-t 
longitudinally  along  the  course  of  the  artery  and  transvers 
across   the   artery,   and,   Avhile    rolling   the    vessel    beiu?ath   : 
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fingers,  study  the  several  factors  which  enter  mto  the  analysis 
of  the  pulse.  When  the  radial  artery  is  so  palpated  it  is  observed 
tbat  at  each  pulse  wave  the  artery  is  changed  from  a  flat  tube 
into  a  circular  one,  and  moreover,  that  the  vessel  lengthens  or 
straightens  appreciably  during  this  period. 

It  is  desirable  in  all  cases  to  count  the  pulse  for  a  full  mimitc 
in  recording  the  rate  of  the  pulse.  The  pulse  may,  however,  be 
counted  during  twenty  seconds  and  the  result  multiplied  by  three; 
or  it  may  be  counted  during  thirty  seconds  and  the  result  mul- 
tiplied by  two.  When  the  pulse  is  so  rapid  that  it  is  impossible 
to  count  all  of  the  individual  beats,  an  approximate  estimate  of 


fig.    125. — I'aliiatiim    of  the    raJia; 


the  frcfiueiicy  of  the  pulse  may  be  made  by  endeavoring  to  count 
every  other  beat,  or  the  examiner  may  make  dots  with  a  pencil 
held  in  the  unengaged  hand  and  count  the  number  of  dots  which 
are  made  during  a  minute.  When  il  is  suspected  that  each  systole 
of  the  ventricle  does  not  produce  a  radial  pulsation,  the  examiner 
may  arrive  at  a  correct  conclusion  by  auscultation  of  the  area  of 
the  cardiac  impulse  and  by  cunitiufr  the  syst<dcs  sinndtaneously 
witli  tlie  palpation  of  the  radial  pulse. 


SPHYGMOGRAPHY 

The  several  elements  whirfi  mahe  ui>  the  radial  pulse  are  graph- 
ically reproduced  by  tlie  sphygraograph,  the   instrument  origi- 
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nally  devised  by  Marey  and  improved  by  Dudgeon,  or  by  tl 
sphygraocardiograph  of  Jaquct.  or  MaeKenzie. 

In  the  practice  of  sphygraograpliy  the  instrument  is  adjusted 
the  wrist  in  such  manner  that  the  diaphragm  of  the  instrume 
overlies  the  radial  artery,  the  exact  course  of  which  has  bei 
marked  upon  the  integument  with  a  dermographic  pencil.  Wh( 
the  proper  adjustment  is  obtained  the  pulsation  of  the  artery 
communicated  to  the  writing  needle^  which  records  the  sphygm 
gram  upon  a  strip  of  smoked  paper,  which  is  driven  through  tl 
instrument  by  clock  work.  As  the  Dudgeon  instrument  is 
timed  that  a  five  inch  slip  of  paper  passes  through  it  in  U 
seconds,  the  pulse  rate  per  minute  is  readily  calculated. 

The  normal  sphygmogram  eonsiKts  of  an  upstroke  or  anacroi 
limb,  an  apex,  a  down-stroke  or  catacrofic  iimb^  and  a  base  lih 


Fig.    IJo. — Normal    sphygmogratu.     .-i,    Atiacrotic    linvb;    i;,    Caiacrotic    hmit;    B,    T\&. 
wave;    C",    Dicrotic    wave. 

wliicli  represents  the  level  (»f  (lie  l(i\\  est  poiuts  of  the  sever 
strokes. 

The  anacrotic  limb  of  the  tracing  corresponds  with  Ihe  cje 
tion  of  blood  into  the  arterial  system  during  ventricular  systol 
When  the  anacrotic  limb  has  attained  a  variable  height,  tl 
cataerotic  limb  descends  gradually  to  the  base  line,  the  juncti( 
of  the  two  limbs  forming  llie  angle  nr  apex  of  the  sphygmngrai 

As  the  cataerotic  limb  descends  tn  the  base  line  it  is  interruptt 
by  two  distinet  waves.  The  first  wave,  occurring  early  durii 
the  descent,  the  itdal  or  prrdicratic  Wftvc,  is  due  to  the  sccondai 
contraction  and  expansion  of  the  arten-  following  its  distent  it 
during  ventricular  systole.  The  second  wave,  the  recoil  or  dicrot 
wave,  is  to  be  attributed  to  the  recoil  of  the  roluuin  of  circulatii 
blood,  whose  course  toward  the  ventricle  is  interrupted  by  closui 
of  the  aortic  valve.    There  are  occasinually  to  be  noted,  in  add 
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tion   to  thojse   two  principal   waves,  minute   oscillations   of   the 
catacrotic  limb  due  to  the  normal  elasticity  of  the  arterial  wall. 


VARIATIONS  IN  THE  SPHYGMOGRAM 

In  tlie  interpretation  of  spliygmogniphie  tracings  in  clinical 
work,  attention  should  first  be  directed  to  the  course  pursued  by 
tlip  base  line.  An  irregular  base  line  is  encountered  in  the  pres- 
I'nee  of  arterial  liypotension  attended  by  dyspnea.  Under  these 
ciri'iiinatanees  the  base  line  presents  an  elevation  during  expi- 
ration, and  it  falls  durinp:  inspiration. 

Irrej^nlarity  iu  the  spacing  <tf  the  limbs  of  the  tracing  is  noted 
in  the  presence  of  cardiac  arrhythmia  involving  the  temporal 
sequence  of  llie  vcntrieular  contractions.  Variations  in  the 
height  of  tlic  sintkes  are  likewise  encountered  in  cardiac  arrhyth- 
mia involving;  tftc  force  of  the  consecutive  ventricnlar  systoles. 
An  abn(U"nially  long  anacrutie  limb  is  noted  in  the  presence  of 
ventricular  systfilc,  of  considerable  [>ower,  ))at  frc<jueiitly  of  brief 
duration,  as  in  atirtic  rcyuriritation  and  in  arterial  hypotensitvn. 
An  alinormally  short  anacrotic  lijub  is  indicative  of  the  expulsion 
of  a  diminished  t|uantity  of  blood  from  the  ventricle  during  sys- 
tole, oceurrinj^  as  a  n'sult  of  mitral  regurgitation,  aortic  steno- 
sis, or  increased  peripheral  resist aiu'C. 

The  direction  pursued  by  the  anacrotic  limb  should  be  studied 
in  every  tracing.  A  vertical  anacrotic  limb,  with  a  very  acute 
angle  or  af}ex.  is  signilicant  <»f  ventricidar  systole  of  brief  dura- 
tion and  low  arterial  tension,  a  stiitc  wliicli  obtains  particularly 
in  aoi-tii*  regurgitation.  An  (tbli(|uc  course  of  the  anacrotic  limb, 
on  the  eontrary.  is  suggi'slive  of  tardy  i-mptying  of  the  left  ven- 
tricle as  a  ri'suh  of  aortic  steniysis,  mitral  regurgitation,  or  in- 
creased i>eri|rhcriji  resist ant*e  incident  to  transient  angiospasm, 
arteri(jselerosis.  or  chronic  renal  disease. 

Tlie  Hiigtc  wliieb  is  t'urnicd  liy  tlie  junctirtn  of  the  anacrotic  and 
catacrotie  Ijinhs,  rcjurc.srnting  the  ape.K  of  the  sphygniogram,  pos- 
sesses jiotent  diagnostic  and  prognostic  significance.  A  sharp 
a^iex  is  indicative  of  arterial  Iiyptvtension,  occurring  as  the  result 
of  aiu-inia.  transient  vasomotor  rchixatiou.  or  aortic  regurgita- 
tion. A  broad  apex,  on  the  contrary,  indicates  powerful  ven- 
tricular systole  in  the  presence  i»f  an  obstacle  to  the  onward 
ctuirse  of  Ihr  blood  stream,  sucii  as  occurs  in  arteriosclerosis  or 
chronic  renal  diseasr;  av  it  is  due  to  prolongation  of  ventricular 
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systole  ill  th<'  pivst-iu-p  of  nortic  stenosis  with  left  veiitri<*iila 
hypertrophy. 

Aecentuation  of  the  tidal  wave  of  the  sp]iyn;inog:ram  is  not<?d  ii 
conditious  assneiated  with  arterial  liypertensiou,  notably  arterio 
sclerosis  and  chronic  renal  inflammation;  whori'as,  a  dtminutiv 
tidal  wave  is  encountered  in  conditions  of  cardiac  asthenia,  dui 
inj?  transient  vasomotor  paresis,  and  in  the  presence  of  reg:ur}j:i 
tant  lesions  at  the  aortic  and  mitral  valves. 

Accentuation  of  the  dicrotic  wave  is  indicative  of  low  arterin 
tension  combined  with  ventricular  eoutractif>jis  of  rnoderat 
-Strength.  With  less  constancy  a  marked  dicrotic  wave  is  ohservei 
in  the  presence  of  arterial  hypertension  when  ventricular  failur 
is  imminent,  niniinutioji  in  the  dicrotic  wave,  the  wave  cninci 
dentally  occupyin*r  a  plane  high  above  the  base  line,  occurs  will 
(irterial  hypertensi(»n  with  adettuate  eompen.satuni  by  the  lef 
ventricle,  notably  in  the  presence  (jf  arteriosclerosis  and  chroni 
neph  rifts, 

SPHYGMOCARDIOGRAPHY 

With  the  sphygmocardiofrraph  of  Jaquet  or  MacKeiizie  tli 
examiner  is  enabled  to  record  synchronous  tracings  of  the  radia 
pulse,  the  cardiac  impulse,  and  a  third  pulsatinp:  area,  whether  i 
he  the  carotid  artery,  jugular  vein,  hepatic  pulsation,  or  pulsatioi 
in  other  sites  adjacent  to  the  precordia. 

In  the  practice  of  sphygmocardiof![raphy,  after  adjusting  th 
instrument  to  the  wrist,  the  second  receiver  is  strapped  in  posi 
tion  over  tfie  site  of  the  cardiac  impulse,  and  the  third  receive 
is  held  in  apposition  witli  fhc  integument  over  the  course  of  th 
jugular  vein  wheii  it  is  desired  to  record  the  impvdses  geucrate( 
in  these  respective  prirtions  of  the  circulatory  apparatus.  Witl 
the  three  tracinjifs  thus  ohtaJHe(l  the  examiner  may  compare  th 
temporal  incidence  aiul  any  patholotrjeal  variations  in  the  severa 
portions  of  the  sphypuiocarrliogram. 

The  sphygmogram  obtained  w^ith  these  instrumcnls  presents  th 
same  elements  as  have  been  described  under  sj>hy*iniograidiy,  bu 
the  tidal  and  dicrotic  waves  are  recorded  more  clearly  than  the; 
are  with  the  Dudgeon  sphygmograph. 

The  normal  cardiofimnt  thus  rceonlcd  presents  a  perpendicula 
anacrotic  lind>,  corresponding  to  the  beginning  of  ventricula 
sy.stole,  followed  by  a  very  obtuse  angle  or  !>road  apex,  the  **sys 
tolie  plateau,"  which  corresponds  with  the  impact  of  the  ven 
tricle  against  the  cbest  wall  during  systole.     Fvt^m  the  apex  ih 
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cataerotie  limb  falls  slowly  to  the  base  line,  and  is  followed  im- 
mediately by  a  minor  elevation,  eorresponding  to  the  earliest 
portion  of  ventrieular  systole.  Occasionally  the  anacrotic  limb 
of  the  cardiogram  is  preceded  by  a  minor  elevation  correspond- 
ing to  auricular  systole,  but  this  wave  is  not  frequently  demon- 
strable in  the  normal  cardiogram. 

The  venous  sphyfjmograni,  recorded  ov<^r  the  jugular  vein,  rep- 
resenting the  physiological  or  negative  I'fnous  pulse,  consists  of 
three  waves,  which  are  dependent  upon  movements  of  the  right 
side  of  the  heart  for  their  development. 


I'ig     1^7  —  J;n|ttfl    S|>hy(rmoi-.-irillf>gra[>h.      Simultaneous    u.-icir)g9    of    radial    pulse, 
candiac    impulse,    and    caiotici    pulse. 


The  first  wavr.  the  (nirividar  or  a-Witir,  corresponds  to  auricular 
systole,  and  is  ]>rpsyst(>lic  in  time.  It  is  produced  by  the  sudden 
arrest  of  the  onward  How  of  the  venous  «'oIumn  during  auricular 
syHtole. 

Tlic  seeond  wave,  the  si/titolic  or  s-wave,  coincides  with  the  begin- 
ning of  ventricular  systole,  occurring  at  the  moment  of  projection 
of  the  tricuspid  valve  segments  into  the  chamber  of  the  right 
auricle,  producing  in  this  wise  a  reversed  wave  in  the  veins.  As 
the  third  wave  of  the  jugular  sphygmogram  is  also  .systolic  in 
time,  the  s-wave  is  frequently  termed  the  protosusiolic  wave. 

The  third  wave,  the  ventricular  or  vwave,  accompanies  the  latter 
portion   of   ventrieulnr   systole.     This   wave   presents   a   double 
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curve,  which  is  to  be  attributed  to  the  projection  of  the  tricuspid 
cusps  into  the  chamber  of  the  auricle  and  to  the  upward  dis- 
placement of  the  tricuspid  valve  during  the  latter  portion  of  ven- 
tricular systole. 

The  notch  which  is  noted  between  the  a-wave  and  the  s-wave 
corresponds  to  the  commencement  of  auricular  relaxation,  while 


Fig.     128. — Normal    cardiogram.     AB,    Anacrotic    limb;    B-C,    Catacrotic    limb; 
B-D,    systolic    plateau. 


Fig.    129. — Normal  jugular   sphyginogram.     .-/.   Auricular   wave;    S,   Systolic   wave; 
V,   Ventricular  wave. 

the  notch  between  the  s-wave  and  tlie  v-wave  coincides  with 
auricular  diastole.  Similarly,  the  notch  which  follows  the  v-wave 
corresponds  to  the  diastole  of  the  ventricle. 


VARIATIONS  IN  THE  PHLEB06RAM 

The  magnitude  of  the  notch  which  intervenes  between  the 
a-wave  and  the  s-wave  represents  graphically  the  interval  of  time 
which  is  required  for  the  conduction  impulse  to  pass  from  the 
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auricles  1o  llro  ventriek^s ;  lunnM\  auo-iin'iitation  of  tliis  ii(ttr*li 
points  to  a  lesion  in  tho  eoiuhuMioii  Innnltt'  of  His. 

In  the  presence  of  increased  venous  pressure  with  engornrement 
of  the  rijrlit  vontriele,  the  v-wave  oe<'urs  apprecialjly  earlier  in 
the  phlehoffram,  rises  to  a  greater  lieifiht  tlian  nonnally,  and  is 
moderately  prolonged. 

With  the  estalilishnient  of  tricuspid  rejfurtritation  the  s-wave 
of  the  jugular  sphygmogram  is  replaeed  hj-  a  large  v-wave,  repre- 
senting the  pathological  positive  vfnons  pnhr, 

ANALYSIS  OF  THE  PULSE 

Tu  an^ilyzhig  the  i-adial  iiulse  the  examiner  sliould  stuily  the 
points  enumerated,  variations  in  one  or  several  <»f  which  may  he 
encountered. 

1.  Condition  of  th(»  arh'rial  wall. 

2.  Si^e  of  the  artery. 

3.  Rate. 

4.  Rhythm. 

5.  Tension. 
6-  Volume. 

7.  Foree. 

8.  Durati(m. 

I).  Bilateral  symmetry  of  the  ]iidses. 

Condition  of  the  Arterial  Wall.— In  studying  the  condition  of 
tlie  wall  t>\'  tlic  radial  artery  the  e.Kurniner  sh(»Tild  endeavor  to 
exeludc  the  1>I(kmI  from  thf  isrtcry  liy  eimipression  with  the  index 
and  third  tiii*iers,  in  the  meantime  rolTniiLf  the  artery  lieiieath  the 
middle  fingf-r  ami  the  suhjaeent  radius.  During  this  nmneuver 
couuterpressnre  .should  he  applied  to  the  dorsum  of  the  wrist  with 
llic  tliumlt.  Tlu-  wall  of  the  mu'iiial  ra<lial  artery  is  soft  and 
yiiddiiig,  and  is  To  he  di.stingnislied  ivitli  diffieulty  from  the  sur- 
rounding tissues.  Any  departure  from  the  normal  elastic  state 
of  the  artery  is  of  diagnostic  signiticanee;  ])ut  in  this  eornieetion 
lhe  examiner  shoiilil  not  mistake  increased  tension  of  the  pulse 
for  thickening  of  the  arterial  wall. 

Jn  the  aged  suhj«*ct  and  in  the  younger  suhjcet  in  the  i>rosenee 
of  arterio.selerosis  flue  to  aleoholisni.  syphilis,  gout,  or  other 
cause,  the  arterial  Mall  presents  varying  grades  of  resistance  to 
manual  eomjvression.  In  advanced  stages  of  arterial  tihrosis  the 
artery   nuiy   fre((uently   he   rolled   lietween   the   fingers   and   the 
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lower  end  of  tlie  radius,  yieldiniar  a  tactile  impressioii  similar 
palpation  of  a  hard  reed  or  pipe  stem.  It  is  to  be  borne  in  min 
liowever,  that  the  detection  of  sclerosis  of  the  radial  artery  do 
not  necessarily  signify  a  similar  grade  of  hardening  of  tlie  aor 
and  coronary  arteries.  In  other  instances  the  artery  is  bead< 
and  more  or  less  tortuous,  owing  to  the  presence  of  atheromato 
plarjiies  or  boads  in  the  arterial  wall. 

The  Size  of  the  Artery. — The  radial  artery  may  be  larger  < 
smaller  than  normal  as  a  result  of  congenital  deformity^  withoi 
possessing  untoward  significance.  Transient  changes  in  tlie  si 
of  the  arterial  pulsation,  dependent  upon  changes  in  the  my  oca 
dium  and  disturbances  in  the  vasomotor  system,  are  noted  in  tl 
.section  dealing  with  the  volume  of  the  pulse. 

Rate.— The  normal  pulse  rate  in  the  adult  subject  varies  fro 
70  to  80  beats  per  minute.    The  rate  of  the  pulse,  however, 
modified  by  physiological  factors,  such  as  the  age  and  sex  of  tl 
subject,    the    size    of    the  body,    the    position    a.ssumed    by    t 
patient,  and  the  relation  of  the  time  of  recording  the  pulse 
the  ingestion  of  food. 

At  birth  the  pulse  rate  is  approximately  130  to  140  beats  ]i 
minute;  during  the  first  year  of  life  it  is  115  to  130;  at  t 
seventh  year  it  averages  85  to  90;  while  in  the  aged  .subject 
drops  to  60  to  TO  beats  per  minute.  In  women  the  pulse  is  usual 
jjKKlerately  increased  in  frequency  over  the  rate  obtaining  in  t 
adult  male  subject. 

The  size  of  the  body  exerts  a  slight  influence  upon  the  rate 
the  pulse,  the  rate  being  lower  in  large  subjects  than  it  is 
persons  of  small  stature.    The  position  of  the  patient  influeuc 
the   pulse    rate,    the    pulse   being    constantly   mon^    rajntl    wh 
counted  in  the  upright  posture  than  when  it  is  taken  with  1 
patient  in  the  recumbent  position.    The  rate  is  likewise  quicken 
for  an  hour  or  two  following  a  full  meal.    Exercise  and  nu'ntal 
emotional  excitement  serve  to  cause  a  transient  increase  in  t 
pulse  rate,  not  infrequently  doubling  the  rate  for  the  individu 
Finally,   the  ingestion  of   excessive  quantities  of   tea  or  coffi 
or  the  excessive  use  of  tobacco  may  be  responsiltle  for  a  transic 
elevation  of  the  pulse  rate. 

Pathologically,   elevation   of   the   pnlse   rate,   evinced    by   t 
pnlftus  frequens,  is  noted  in  disturbances  of  the  innervation 
the  heart,  stimulation  of  the  sympathetic  innervation  from  tin 
aeie  or  abdominal  disease  and  inhibitinn  of  the  vagus  innervati 
resulting  in  reflex  tachycardia.     Increase  in  the  pulse  frequen 
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and  in  intoxication  from  alcohol,  opium  or  digitalis  the  i 
rate  is  frequently  slowed  to  a  remarkable  degree. 

Diminution  of  the  pulse  rate  may  be  due  to  irritation  of 
trunk  of  the  vagus  nerve  by  mediastinal  tumor,  enlarged  mei 
tinal  glands,  aortic  aneurysm  or  extensive  empyema.  Simil; 
depression  of  the  sympathetic  innervation,  with  consequent 
bition  of  the  accelerator  impulses  to  the  mj-ocardium,  result 
slowing  of  the  pulse. 

In  the  presence  of  arterial  hypertension  arising  from  art 
sclerosis  or  chronic  renal  inflammation,  the  slow  and  vigo 
systole  of  the  hypertrophied  left  ventricle  is  attended  by  mc 
ate  slowing  of  the  radial  pulse. 

Rhythm. — In  the  normal  subject  the  several  pulse  beats  ai 
uniform  force,  and  the  beats  are  separated  by  uniform  ii 
vals.    It  follows,  therefore,  that  a  disturbance  in  the  rhythi 
the  pulse  may  have  reference  either  to  the  force  or  to  the 
poral  sequence  of  the  beats. 

Arrhythmia  of  the  pulse  is  betrayed  by  a  deviation  from 
normal  orderly  sequence  of  the  beats  without  the  omissioi 
beats.  It  is  to  be  observed  during  the  course  of  acute  fever 
the  presence  of  valvular  lesions  of  the  heart,  during  diges 
disturbances,  following  the  excessive  use  of  tobacco,  in  les 
of  the  brain,  in  gout,  and  in  the  presence  of  myocardial  dege 
at  ion,  in  which,  indeed,  it  may  be  the  only  sign  of  the  disc 
Irregularity  of  the  pulse  is  not  infrequently  noted  in  elderly 
jects,  however,  without  possessing  untoward  significance. 

Intermission  is  the  occasional  omission  of  a  pulse  beat. 
omission  may  occur  at  irregular  intervals,  or  the  omission 
follow  an  orderly  sequence,  every  third  or  fourth  beat  b 
omitted.  Intermission  may  be  a  transient  phenomenon,  o 
may  persist  throughout  life  without  possessing  untoward  sig 
eance.  It  is  usually  to  be  attributed  to  nervous  exliaustion  o 
the  abuse  of  tobacco. 

In  the  analysis  of  a  case  of  intermission  it  is  important  to 
termine  ])y  auscultation  of  the  precordia  whether  the  omis 
of  the  radial  pulse  is  due  to  an  omission  of  ventricular  sysi 
pulsus  deficiens;  or  whether  it  is  due  to  a  ventricular  eontrae 
which  is  too  feeble  to  produce  a  radial  pulse,  the  pulsus  it 
mittens. 

When  the  omissions  of  the  pulse  beats  follow  a  regular  seque 
when  they  are  rhythmically  irregular,  the  result  is  the  produc 
of  an  aUorrhythmic  pulse.    In  this  variety  of  intermi.ssion  be! 
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with  the  glottis  closed,  or  by  holding  the  breath  after  full  inspira- 
tion. 

The  paradoxical  pulse  is  noted  during  the  extreme  inspiratory 
dyspnea  attending  laryngismus  stridulus  or  spasmodic  croup.  It 
has  been  noted  in  the  presence  of  pericarditis  with  effusion,  chronic 
adhesive  pericarditis,  mediastinal  inflammatory  disease  and  tumor, 
and  during  extreme  cardiac  asthenia. 

The  antithesis  of  the  paradoxical  pulse  is  occasionally  observed, 
in  whicli  the  radial  pulse  trails  off  and  becomes  imperceptible  dur- 
ing expiration  (Riegel's  pulse). 

Irregularities  in  the  force  of  the  successive  pulse  beats  are  en- 
countered in  the  pvlsus  alternans,  with  or  without  disturbance  in 
the  temporal  relations  of  the  individual  beats.  This  type  of  ar- 
rhythmia is  of  grave  prognostic  significance,  pointing  to  exhaus- 
tion of  the  myocardium  during  the  course  of  arteriosclerosis, 
chronic  nephritis,  fibrous  myocarditis,  or  angina  pectoris. 

Volume. — The  volume  or  size  of  the  pulse  is  dependent  upon  the 
size  of  the  artery,  the  amount  of  blood  which  is  expelled  during 
ventricular  systole,  the  ability  of  the  aortic  valve  to  prevent 
regurgitation  of  the  blood  column,  and  upon  the  state  of  the 
vasomotor  nervous  system.  Thus,  in  the  presence  of  powerful 
ventricular  contractions  associated  with  vasomotor  depression 
during  the  course  of  acute  febrile  diseases  the  radial  pulse  is  full 
and  bounding,  constituting  the  pulsus  matjnus.  Similarly,  hyper- 
trophy of  the  left  ventricle  with  competence  of  the  aortic  valve 
is  attended  by  the  pulsus  magnus. 

When  the  artery  is  palpably  filled  with  blood  in  the  intervals 
between  the  individual  pulse  beats,  indicating  the  presence  of  a 
large  bulk  of  circulating  blood,  the  pulse  is  termed  the  pulsus 
plcnus. 

In  the  presence  of  cardiac  asthenia,  or  when  as  a  result  of  re- 
gurgitant or  stenotic  lesions  at  the  aortic  or  mitral  valves  a  dimin- 
ished quota  of  blood  is  expelled  from  the  ventricle  during  systole, 
the  radial  pulse  is  of  small  volume,  the  pulsus  parvus.  A  similar 
pulse  is  noted  in  tlio  presence  of  extreme  grades  of  anemia  as  a 
result  of  diminution  in  the  total  bulk  of  the  circulating  blood. 

When  the  artery  is  palpably  empty  and  readily  compressible 
during  the  intervals  between  the  pulse  beats,  indicating  a  diminu- 
tion in  the  bulk  of  the  circulating  blood,  the  pulse  is  termed  the 
pulsus  vacuus. 

Force. — The  force  of  the  pulse  dei)en(ls  u\nm  the  enei-gy  with 
which  the  left  ventricle  contracts  and  upon  the  elasticity  of  the 
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irterial  walls.  If  the  ventricle  is  hypcrtrophied  but  the  arterial 
A'alls  liave  lost  their  elaatieity  as  a  result  of  fibrosis,  much  of  the 
■'oree  of  the  heart  {^onsiiined  in  the  expulsion  of  the  blood  is  lost 
li rough  the  abseuee  of  the  elastic  recoil  of  the  arteries. 

Ill  fjeneral,  the  fon^e  of  the  jjulse  is  inereased  in  eonditions  at- 
ended  by  cardiac  hypertrophy,  and  it  is  diininished  in  the  pres- 
•nce  of  cardiac  asthenia  and  dilatation.  Moderate  stimulation  of 
he  vagus  nerves  inerea.ses  the  puLse  foree  by  slowinp;  the  heart 
md  increasing  its  period  of  repose;  but  if  the  stimulation  is  ex- 
reme,  tlie  ventricular  i-ontraetions  are  so  few  that  the  diminished 
jlofld  content  of  the  arterial  system  is  not  suffieient  for  tlio  power- 
'ul  ventricular  systole  to  act  upon,  and  the  force  of  the  pulse  is 
•finsecpiently  diimuishetl. 

Tension, — The  tension  of  the  pulse  is  influenced  by  the  power 
itid  the  rate  of  ventricular  contraction,  the  volume  of  the  cireulat- 
ng  blood,  the  elasticity  of  the  ai'terial  walls,  and  the  degree  of 
peripheral  resistance  to  the  blood  flow.  In  the  presence  of  arterio- 
irlerovsls  and  chronic  renal  disease  associated  with  hypertrophy  of 
he  left  ventricle,  arterial  tension  is  raised  (hypertension),  as 
•vinced  by  a  luird  pulse,  which  is  cdinpressed  with  distinct  effort, 
he  pulsus  diinis.  Transient  anj^iospasni  is  attended  by  a  similar 
lulse  ijf  liijrh  tensimi,  hut  the  alteration  iti  tension  in  this  instance 
s  suliject  to  tlnctuations  and  is  not  permanent. 

When,  on  the  other  haird,  tlie  output  of  blood  from  the  ventricle 
s  diminished  by  cardiac  dilatation  or  valvular  disease,  combined 
vitli  vasoitihit;itt<iii  or  a  dimirnition  in  tlic  atnnnnt  of  eircnhiting 
ilood  as  a  resnll  of  liemorrlmi^c,  anemia  or  eaehexia,  the  arterial 
>resRure  Is  dirninislicd  ( liypolcrision).  and  the  pulse  is  soft  and 
•cadily  eurnpi'essiblc,  the  pithuit  molh's. 

OccJis  ion  ally  dnrinfr  the  eoui-sc  of  a  eontiinious  fever  associated 
.vith  vasodilatation,  tht-re  is  nototl  a  pidse  of  Unv  tension  and  di- 
tiinished  rat<'  but  ol'  full  volume,  in  which  there  is  a  reduplication 
i|>|)rerjablc  to  J  he  pjilpatinjr  finjrrrs  as  a  minor  beat,  fnllowinp:  the 
trin<*ipal  pulse  beat,  the  (JitTotic  puhe.  The  dicrotic  j^alpable 
vavi'  is  to  be  attributed  to  c.xees.sive  elastic  it  iy  of  the  arteries  eom- 
lined  with  prencral  relaxation  of  the  smaller  arterioles.  The  pulse 
s  on-asitmally  demonstrable  in  tlie  jircsericc  of  imp<*rfeftly  com- 
>ensated  mitral  rcfjurfritation,  durin«r  typhoi<l  fever,  and  in  states 
>t'  anemia  and  exliaiistion. 

\'cry  rarely  in  exti'enie  srrades  of  aortic  stenosis  there  is  a  pal- 
>able  tidal  wave  o\'  the  arlen".  followinjr  imniediately  upon  the 
niueipal  lu'at.  eorrespondinjnr  (o  \]\t>  tidal   wave  (tf  tin*  spliy^juio- 
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tJie  preseuce  of  arterial  liyperteusioii,  aiid  the  seeoud  wave  is  ap- 
preciable immediately  subseciuent  to  the  principal  pulse  beat. 

Duration. — The  duration  of  the  pulse  is  determined  by  the  dura- 
tion of  ventricular  systole,  the  elasticity  of  the  arterial  walls,  and 
the  degree  of  peripheral  resistance. 

The  duration  of  the  pulse  is  increased  in  the  slow,  slu^grish  pul- 
sus iarduSf  which  is  always  associated  with  increased  perii>horal 
resistance  due  to  constriction  of  tlie  small  arterioles,  sucii  as  occurs 
in  arterioselero-sis,  ehrouie  renal  disease,  and  angina  pectoris.  The 
sphysmofrram  of  this  pulse  shows  a  gradual  up-stroke,  a  well  sus- 
tained apex  or  plateau,  and  a  jjrratlual  fall  to  the  base  line.       The 


I'itr.    IJJ.  —  ftletliod    of    di-k'Clion    of    watcr-haninuT    [>ulsc. 

J»nls{>  is  likewise  observed  in  aortic  sicnosis.  in  wliiHi  case  it  is  to 
be  ast-rilicd  lo  the  prolonged  systole  of  the  left  vcidricle. 

The  duration  of  the  pulse  Ls  diminished  with  the  production  of 
a  very  brief  juilse  wave,  the  pufstta  cr/fr,  in  conditions  as.sociated 
Avifh  diminished  i)eripherHl  resistance  as  a  result  of  relaxation 
of  the  arterioles  in  ihe  course  of  acute  fevers.  The  pulse  is  also 
encountered  in  the  presence  (tf  aortic  regurgitation,  constituting 
the  irafrr-hamnur  or  Corrignn  puhv  of  this  disease.  The  pulse  is 
cbaracterizeil  by  a  sudden  and  full  expansion  of  the  artery,  fol- 
lowed by  a  sudden  i-ollap.se  of  the  ve.ssuM  under  the  fingers.  The 
jiulse  is  readily  demonstrated  by  grasping  the  wrist  and  elevating 
the  arm  abovt'  the  level  of  the  heart.  Tiie  sphygmogram  of  the 
pulsus  ci'lnr  shows  an  abruj*!  iip-stroke,  followed  by  an  acute  angle 
and  )>y  a  rapid  fall  of  the  down- 
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Bilateral  Symmetry  of  the  Pulses.-^  Tn  tlio  normal  subject  there 
is  no  appreeiahle  dilTeroiice  in  the  radial  piil.sc  as  recorded  at  the 
two  wrists.  This  symmetry  of  the  pulses  may,  however,  be  dis- 
turbed even  to  tlie  total  absenee  of  the  pulse  at  one  wrist. 
Aneurysm  of  the  aseendinp  aorta  or  innominate  artery  may  re- 
tard the  right  radial  pulse;  while  aneurysm  of  tlie  subclavian, 
axillary  or  bra<'hial  artery  may  cause  retardation  upon  either 
side  of  the  body. 

Fracture  of  the  bones  of  the  arm  or  injuries  producing  cica- 
tricial coin pre.s.s ion  of  the  artery  in  the  axilla  or  arm,  as  well  as 
compression  by  tumors  or  enlarfjed  j^lands,  will  alter  the  charac- 
ter of  the  pulse  at  the  wrist  and  cause  asymmetry  of  the  pulses. 


Fig.    133. — Testing    iliu    syininelry    of    tlic    radial   pulirs. 

I'neuniothorax  or  massive  pleural  elTusion.  by  compression  of  the 
subclavian  artery,  may  cause  a  retardation  or  may  alter  the 
cliaractcr  of  one  radial  pulse. 


THE  CAPILLARY  PULSE 

Systolie  |)ulsati<>Ji  in  tlie  ra|)illaries  is  stnnelimcs  a  norinal 
phenomenon;  it  may  be  tbt*  n-sidt  of  temporary  loss  of  vasitnn»tor 
tone  duriut?  anemia  or  febrile  diseases;  but  it  is  also  a  very  valu- 
able sign  of  aortic  res:ur|fitafion  or  Corrijjan's  disease. 

There  are  several  methods  of  demonstratiny:  capillary  pidsa- 
tion.  A  serviceable  method  is  by  hlanchinfi:  the  finger  nail  by  the 
exertifui  of  moderate  pressure  upon  the  tij)  of  the  nail,  where- 
upon a  systolic  llu.sbiiiipi:  and  a  diastolic  blanching  td'  the  snbun^r- 
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ual  tissues  will  be  observed.  Another  method  of  demon- 
strating the  phenomenon  is  by  drawing  the  nail  over  the  fore- 
head and  producing  a  line,  whieh  is  alternately  flushed  and 
blanL'hed  during  ventricular  systole  and  diastole.  A  third  method 
of  detecting  capillary  pulsation  is  by  covering  the  lower  lip  by 
a  glass  slide  and  observing  the  systolic  flushinjf  and  diastolic 
blauehiug  of  the  lip  whicli  is  compressed  by  the  slide. 


Fig.   134, — Uf monsiratinn  nf  ca^fillary  [uibc 

Tlie  capillary  pulse  is  frcqumlly  accouipauicd  by  visible  pul- 
sutioii  iti  the  earolid  arteries,  ami  by  pulsation  i]i  the  veins  of  the 
dtrrsum  (if  tlie  luiiifl   i>r  Unti. 


THE  CENTRIPETAL  VENOUS  PULSE 

A  visible  jmlsation,  the  iMMitripetal  or  penetrating  venous  puljic, 
is  occasionally  visible  in  the  veins  of  tlie  dorsum  of  the  hand  or 
foot,  or  in  the  delicate  maiumary  veins.  This  pulsation  is  most 
frequently  associated  with  aortic  regurgitation,  and  less  com- 
monly witli  anemia,  (^instituting  in  the  first  instance  an  exag- 
geration of  the  capillary  pulse  of  Quincke. 


CHAPTER  XIV 
PERCUSSION 

Percussion  is  employed  in  the  study  of  cardiovascular  disea 
principally  in  the  determination  of  the  position  of  the  heart, 
the  detection  of  alterations  in  its  shape  and  size,  and  in  t 
detection  of  the  presence  of  fluid  in  the  pericardial  sae.  P( 
cussion  is  likewise  employed  to  advantage  in  estimating  t 
dimensions  of  the  area  of  dullness  produced  by  the  jrreat  vess( 
springing  from  the  hase  of  the  heart  in  the  area  of  vascul 
dullness. 

The  size,  shape  and  position  of  the  lieart  within  the  thora( 
cavity  arc  dctcrniined  by  outliniug  upon  the  surface  of  t 
thorax  the  areas  of  relative  and  absolute  cardiac  dullness. 

AREAS  OF  CARDIAC  DULLNESS 

When  the  examiner  percu.sscs  Iciward  tJie  lieart  from  vario 
points  in  its  vicinity  upon  the  surface  of  the  thorax,  two  ehan>i 
in  the  quality  and  pitch  of  the  percussion  note  are  observe 
As  the  borders  of  (he  heart  which  are  covered  by  the  anferi 
borders  of  the  lungs  arc  approached,  the  normal  vesicular  res 
nance  becomes  impaired;  and,  finally,  when  the  portion  of  t 
rijrht  ventricle  which  lies  in  direct  apposition  with  the  chest  w; 
is  reached,  tlic  note  becomes  frankly  Jlat.  In  this  manner  the 
may  be  defined  upon  the  autcri(>r  surface  of  the  thorax  two  are 
of  cardiac  dullness,  the  one  within  the  other.  The  inner  ar( 
representin*?  the  rejjion  in  which  the  heart  is  uiuiovcrcd  by  t 
anterior  bfjrders  of  the  luu}is,  is  termed  the  ana  of  ahaolittc  cr 
didc  dulbtess^  or  the  area  of  cardiac  ffatness;  whereas,  the  perij 
cral  area,  reprcsciitiiitJ:  tlie  portion  of  the  heart  which  is  overlapp 
by  the  anterior  pidnionary  liordcrs,  is  termed  the  area  of  reluti 
cardiac  dullness. 

The  area,  of  ahsolnlc  cardiac  duUness,  representing  the  limit 
p(>rtion  of  the  ri^lit  ventricle  whicli  is  in  direct  apposition  wi 
the  anterior  thoracic  wall,  corresponds  to  a  rmiijlily  triangul 
area,  whicli  is  bniitidcd  upon  the  ri^rht  by  a  vertical  liiu'  drai 
along  the  left  b(»rdcr  of  tfic  steriumi  from  (he  level  of  the  four 
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costal  eartilaj^e  to  the  upper  border  of  tlie  sixth  costal  cartilage, 
and  upon  the  left  by  a  line  drawn  downward  and  outward  from 
the  JunetJon  of  the  fourth  left  costal  cartilage  with  the  sternum 
to  the  upper  border  of  the  sixth  rib  in  the  left  parasternal  line, 
corresponding:;?  to  a  ])oint  approximately  oiio-half  inch  internal  to 
the  cardiac  apex.  Inforiorly  the  area  of  absolute  cardiac  dull- 
ness is  continuous  with  the  area  of  flatness  of  the  liver. 

The  area  of  relative  cardiac  (IhIIkcss,  rojiresenting  the  portion 
of  the  heart  which  is  overlapped  by  the  anterior  borders  of  the 
lungH,  is  bounded  upon  the  right  by  a  vertical  line  drawn  upon 


Vi^.    [i?. — AiiiH    ijf  L'ari]t:ic  jtkI    hcjulic   <liilliicss   antl    flatness. 


t!ie  chest  wall  from  the  upi>cr  border  of  the  third  costal  eartilaj;e 
near  its  junction  witli  tin?  .sternum  along  the  rijjtht  sternal  border 
to  the  upper  border  of  the  sixtii  foslal  cartilage,  and  upon  the 
tcft  by  a  sli»,'htly  curved  line  with  its  convexity  directed  toward 
the  left  and  upward,  drawn  from  the  tliird  left  ehoudrosternal 
junction  to  the  iifth  intercostal  space  one-balf  inch  internal  to 
the  midclavicular  line.  Inferim-ly  the  area  of  relative  cardiac 
dullness  blends  willi  the  urea  (pf  relative  hepatic  dullness. 

Thus,  the  areas  of  cardiac  dullness  rou^ldy  represent  a  triangle 
within  a  triautfic,  (lie  area  of  absolute  cardiac  dullness  lyin^ 
wit  bin  the  confines  of  the  area  of  relative  dullness  of  the  heart 
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save  jnferiorly,  wliere  the  ljouiitlarif?s  are  llie  same,  and  wlier 
the  flatness  of  the  heart  blends  imperceptibly  with  that  of  tli 
liver.  Similarly,  the  right  border  of  the  area  of  relative  eardia 
dullness  joins  tlie  superior  border  of  the  area  of  hepatic  didlnes 
at  almost  a  right  angle,  the  angle  of  pulnionury  resonance  in  th 
fifth  rijcht  interspace  formed  in  this  manner  constituting  El 
sffin\^  car^fiohrpatir  migh, 

TECHNIC  OF  CARDIAC  PERCUSSION 

The  areas  of  relative  and  absolute  eardiae  dullness,  represeni 
ing  roughly  the  size,  shape  rikI  position  of  the  heart,  may  b 
outlined  by  ordinary  mediate  pereussion,  threstiuld  pereussioi 
or  auseuJtatiiry  percussion. 

In  the  practice  of  threshold  percussion  the  picximeter  finge 
is  bent  at  a  right  angle  at  tlip  junetion  of  the  first  and  seeon 
phalanges  and  the  tip  of  the  finger  is  closely  applied  trt  the  intei 
costal  space,  avoiding  eontael  with  the  riUs  uv  costal  cartilage! 
The  percussion  blow  is  delivered  lightly  upon  the  first  ]diabiti> 
itjercby  setting  up  vibrattotrs  in  a  very  restricted  area  of  tb 
thorax. 

Whatever  method  of  percussion  is  employed,  the  exnmiur 
should  eomnienee  to  percuss  from  three  direct icfus  in  order  t 
fix  the  superior  and  lateral  borders  of  the  heart,  employing  a 
he  proceeds  both  deep  and  superficial  percussion. 

In  fixing  the  right  and  left  liorders,  the  examiner  sliould  pei 
euss  from  tlie  right  and  left  axillary  regions  upon  eitfier  side  < 
the  ttnuvix  in  the  third,  fourth  and  fifth  interspaces  toward  th 
preeordia,  employing  relatively  <leep  percussion  until  imjiairmer 
of  resonance  indicates  that  the  lateral  borders  of  tlie  area  f 
relative  cardiac  dullness  have  been  attained.  Having  niarke 
these  points  upon  the  tlioracic  surface,  the  examiner  should  cor 
tinue  the  jjereussion  along  the  same  lijies,  substituting  superficii 
percussion  for  the  deep  strokes  heretofore  employed  until  tli 
note  changes  to  flatness,  indicating  that  the  lateral  margins  ( 
the  area  of  absolute  cardiac  dullness  have  been  reached,  repr( 
senting  the  portion  of  the  right  ventricle  which  is  in  direct  a] 
position  with  the  anterior  thoracic  wall. 

After  having  marked  these  several  points  upon  the  surface  ( 
the  thorax,  the  examiner,  begiiming  in  the  left  infraclavieubi 
region,  should  percuss  downward  along  the  interval  between  tli 
left  sternal  and  parasternal  lines,  employing  in  the  first  instanc 
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deep  pereiissioii;  iiiid,  when  tlie  superior  limit  of  the  area  of 
relative  tliillness  lias  been  at  t  a  inert,  he  should  continue  Avith 
superficial  perenssimi  irntrl  the  upper  limit  of  the  area  of  absolute 
eardtae  diillness  is  reached,  "vvhit-'h  is  marked  upon  the  surfaee 
of  the  thorax. 

By  eonneetini;  the  points  upon  the  chest  wall  at  whieh  the 
initial  ehanjre  in  the  poreiission  note  was  observed  in  each  in- 
stance, the  areas  of  relative  and  absolute  cardiac  dullness  are 
jc^raphieally  represented  upon  the  surface  of  the  thorax. 

The  delimitation  of  the  dullness  of  the  heart  by  percussion 
aJTords  data  sufficiently  accurate  for  routine  clinical  work;  hut 
the  cardiae  outline  thus  obtained  never  represents  the  exact  size 
and  position  of  tlie  heart.  As  a  rule,  the  outline  obtained  errs 
nnn  to  two  centimeters  to  the  left  of  the  right  lateral  border, 
while  there  is  usually  a  like  error  toward  the  left  in  delimitation 
of  the  left  latertil  brtnler  of  the  heart.  Over  the  superior  sternal 
rcfj^ion  it  is  not  possible  to  rtisting^uish  between  the  areas  of  car- 
diac and  vascular  dullness  by  percussion. 

In  the  practice  of  cardiac  percu.ssion,  the  examiner  should 
utilize  as  far  as  possible  the  information  furnished  by  the  pro- 
gressive increase  of  resistance  which  is  encountered  as  the  cardiac 
borders  arc  a|iproached.  Pinrry.  Traube  and  Ebstein  have  each 
in  turji  emphasized  the  Jnipnrtnnee  of  this  factor;  and,  indeed, 
Kbsiein  develnpod  a  six-cial  method  of  delimitation  of  the  heart 
luised  uiu»n  the  information  thus  olitained. 

Wlii'M  fnr  any  reason  the  findings  upon  percussion  of  the  pre- 
eordia  are  obscure,  resort  should  be  had  to  the  modern  methods 
of  iluoroseopy  of  the  heart. 

VARIATIONS  IN  THE  AREAS  OF  CARDIAC  DULLNESS 

The  areas  of  cHi'dinc  dullness  present  certain  variations  in 
position  and  outline  depending  upon  the  age  of  the  subject,  the 
posture  assumed  by  Hie  ]infient,  the  contour  of  the  thorax,  the 
position  of  the  diaphragm,  and  the  presence  or  absence  of  disease 
of  the  heart,  pericardium  or  adjacent  viscera. 

During  childhood  the  area  of  relative  cardiac  dullness  is  more 
extensive  than  at  any  later  period  of  life.  Owing  to  the  greater 
Oexibility  of  the  thorax  and  the  great  elasticity  of  the  lungs 
obtaining  at  this  time  of  life,  a  relatively  greater  portion  of  the 
heart  is  exposed  to  the  thoracic  wall,    iloreover,  in  the  child  the 
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heart,  occupies  a  liigher  posit  inn  in  tlin  thnranic  eavity  than  is 
the  case  in  the  adult  subject. 

Tn  HiildrPii  it  is  not  uncommon  to  fnid  the  superior  limit  of 
the  area  of  cardiac  dullness  occupying:  the  second  interspace  in 
the  left  parasternal  line,  the  left  border  extendinju:  to  the  mid- 
clavicular  line  in  the  third  interspace,  and  surpassing  this  line 
by  one-eighth  to  one-half  inch  in  the  fourth  interspace,  the  point 
correspondinj^  to  the  apex  of  the  heart  in  this  class  of  subject. 
Similarly,  during  childhood  the  area  of  absolute  eardiae  dull- 
ness is  increased  in  a  transverse  direction,  and  is  raised  tn  the 
extent  of  one  intercostal  space. 

In  the  aged  subject,  on  the  contrary,  with  the  physiologic  ptosis 
of  the  heart  and  abdominal  viscera  obtaining  at  this  time  of 
life,  the  areas  of  cardiac  dullness  occupy  a  lower  level,  tlie 
superior  limit  approximating  the  lower  border  of  the  fourth  rib 
in  the  left  parasternal  line,  while  the  left  border  approaches  more 
nearly  the  left  sternal  border. 

The  dimensions  of  the  areas  of  cardiac  dullness  vary  with  the 
posture  assumed  by  the  patient.  In  the  recumbent  posture  the 
heart  is  in  relation  with  a  more  extensive  portion  of  the  anterior 
thoracic  wall,  and  the  area  of  dullness  as  elicited  upon  percussion 
is  extended  tn  a  corresponding  degree.  Upon  assuming  the  right 
lateral  decubitus,  the  area  of  dullness  is  displaced  toward  the  right 
side  of  the  thorax.  Under  these  circumstances  the  area  of  car- 
diac flatness  adjacent  to  the  left  sterna!  border  is  diminished  or 
disappears  entirely,  while  the  area  of  dullness  is  distinctly  ex- 
tended to  the  right  of  the  .sternum.  Upon  assuming  the  left 
lateral  decubitus,  the  area  of  cardiac  flatness  is  increased  trans- 
versely, and  the  area  of  cardiac  dullness  is  carried  approximately 
tn  the  left  midclavieulnr  line. 

Tn  the  robust  subject  with  a  deep  thorax  the  areas  of  cardiac 
dullness  are  diminished  in  extent  as  outlined  by  percussion; 
whereas,  in  the  case  of  the  flat  expiratory  type  of  thorax  in  the 
normal  subject,  and  in  the  presence  of  deficient  inflation  of  the 
anterior  pulmf>iiMry  borders,  the  areas  exhibit  a  corresponding 
increase  in  extent. 

Depression  of  tlie  diaphragm  incident  to  advancing  age  or 
increased  intratlioracie  pressure  is  attended  by  a  descent  of  the 
areas  of  cardiac  dullness,  while  upward  displacement  of  the 
diaphragm  incident  to  increased  suliphrenic  pressure  is  attended 
by  elevation  of  the  areas  of  dullness  of  the  heart. 

In  the  presence  of  disense  of  the  heart,  perif^ardium  or  other 
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adhesions  tends  to  draw  the  heart  toward  the  side  of  the  diseased 
pleura,  with  consequent  shifting  of  the  area  of  cardiac  dullness. 
Subphrenic  pressure  in  ascites,  tympanites,  hepatic  enlargement 
or  abscess,  causes  displacement  of  the  area  of  cardiac  dullness 
upward  and  toward  the  left  side  of  the  thorax.  In  all  of  these 
conditions  the  entire  area  of  cardiac  dullness  is  displaced;  but, 
in  the  absence  of  coincident  disease  of  the  heart  or  pericardium, 
it  is  of  normal  dimensions. 

Upward  Increase. — ^Extension  of  the  area  of  cardiac  dullness 
in  an  upward  direction  accompanies  pericarditis  with  effusion, 
and  in  the  presence  of  aneurysm  of  the  ascending  portion  or  arch 


l''in.    137.-   (u-ncral    extension    of   cardiac   dullness   in    extensive   ])cricardial    effusion. 


of  the  aorta  a  similar  extension  upward  is  observed.  In  peri- 
carditis with  effusion  the  area  becomes  irregularly  triangular  in 
outline,  with  the  base  directed  downward  as  a  result  of  the  char- 
acteristic configuration  of  the  pericardial  sac. 

Increase  to  the  Left. — An  increase  in  the  area  of  cardiac  dull- 
ness toAvard  the  left  occurs  with  hypertrophy  and  dilatation  of 
the  left  ventricle,  and  in  cardiac  displacement  by  mediastinal 
pressure.  In  left  ventricular  hypertrophy  the  area  is  increased 
downward  as  well  as  toward  the  left,  occasionally  reaching  the 
seventh  interspace  in  the  anterior  axillary  line. 

Increase  to  the  Right. — Extension  of  the  area  of  cardiac  du'' 
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I'"i(f.   l.W.—  Iv\ tension  of  cardiac  dullness  tois^ird  ihe  left  and  downward  in 
lar  hyperlraplty.     Doited  lines  indicate  nDrnial  cardiac  outline. 


rijf.    139.— Kxlcnsion    of    rardiac    dullncjis    lowani    the    riglit    in    right    vent 
troiihy.      Doited    lines  indicate    nrirmal    cardiac    onllinrs. 
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ncNs  toward  tlu'  ri*rlit,  the  duniioss  of  tlm  lieiirt  encroaching  upon 
the  normal  vesicular  resfJiiance  of  Ehstein's  eardiohcpatic  angle, 
occurs  with  right  ventricular  and  auricular  hypertrophy  and  dila- 
lafion,  and  in  pericarditis  with  effiiHion,  constituting  in  the 
lattL'r  disease  Rofch's  si4jn.  A  distended  inferior  vena  cava  may 
be  responsible  for  a  slight  extension  of  the  area  of  dullness  to 
the  right  of  the  Kternum.  When  the  extension  is  the  result  of 
right  ventricular  hypertrophy  there  is  frequently  pulsation 
of  the  epigastrium,  and  not  infrequently  systolic  pulsation  of 
the  jugular  veins  as  a  resnlt  of  tricuspid  regurgitation. 

AREA  OF  VASCULAR  DULLNESS 

Tlie  area  ol"  vaseiilar  dullness,  overlying  llie  great  vessels 
springing  from  the  l>iise  of  the  heart,  oeeiipios  the  sternal  region 
from  the  episternal  notch  to  Hie  level  of  the  fhird  costal  cartilage. 
In  the  lower  portion  of  this  region  the  dullnpss  of  this  area 
blends  imperceptibly  with  llie  superior  limit  of  the  area  of  car- 
diac dullness. 

An  extension  ol"  this  area  of  dullness  toward  the  right  in  the 
first  and  second  intereostal  spaces  occurs  with  aneurysm  of  the 
ascending  aorta.  Fuder  these  circurastaiices  a  visible  or  x>alpable 
pulsation  of  the  subclavian  arteries  is  frequently  encountered  in 
the  supraclavicular  regions,  Potain's  sign. 
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ness  toward  the  right,  the  dullness  of  the  heart  encroaching  upon 
the  normal  vesicular  resonance  of  Ebstein's  cardiohepatic  angle, 
occurs  with  right  ventricular  and  auricular  hypertrophy  and  dila- 
tation, and  in  pericarditis  with  effusion,  constituting  in  the 
latter  disease  Rotch's  sign.  A  distended  inferior  vena  cava  may 
be  responsible  for  a  slight  extension  of  the  area  of  dullness  to 
the  right  of  the  sternum.  When  the  extension  is  the  result  of 
right  ventricular  hypertrophy  there  is  frequently  pulsation 
of  the  epigastrium,  and  not  infrequently  systolic  pulsation  of 
the  jugular  veins  as  a  result  of  tricuspid  regurgitation. 

AREA  OF  VASCULAR  DULLNESS 

The  area  of  vaseiilar  dullness,  overlying  the  great  vessels 
springing  from  the  base  of  tlie  heart,  occupies  tlic  sternal  region 
from  tlio  epistonial  notch  to  the  level  of  tiie  third  costal  cartilage. 
In  the  lower  portion  of  this  region  tlie  dullness  of  this  area 
blends  imperceptibly  with  the  superior  limit  of  the  area  of  car- 
diac dullness. 

An  extension  of  this  area  of  dullness  toward  the  right  in  the 
first  and  second  intercostal  spaces  occurs  with  aneurysm  of  the 
ascending  aorta.  Under  these  circumstances  a  visible  or  palpable 
pulsation  of  the  subclavian  arteries  is  frequently  encountered  in 
the  supraclavicular  regions,  Fotain's  sign. 


CHAPTER  XV 

AUSCULTATION 

Object  and  Technic. — Auscultation  is  employed  in  the  study  of 
llif  cinnlatory  organs  to  determine  the  intensity,  quality  and 
pili-li  tit'  the  sounds  of  the  heart,  their  rhythm,  and  the  presence 
or  uhsenee  ol'  eertain  advent itinus  sounds  arisiuji^  in  the  hearty 
l>erieardhim  and  arteries. 

During  ausr-ultation  of  the  preeordia  mediate  auscultation  is 
to  be  emj)lnyed  in  preferenec  to  immediate  auseultation.  During 
the  examination  no  artiele  <>f  wearing"  apparpl  should  intervene 
between  the  integument  of  the  suhjeet  and  the  hell  of  the  stetho- 
scope. The  attitude  of  the  suhjeet  should  he  free  from  muscular 
tension;  and,  owing  to  tlie  influenee  of  the  bodily  attitude  upon 
certain  of  the  phenomena,  the  examination  should  be  conducted 
with  the  subject  in  the  erect  and  in  the  reruiubent  posture.  In 
fi  limited  number  of  eases,  on  account  of  the  urgrent  dyspnea  at- 
tendiufr  the  nnderlyinjj  lesions,  the  examiner  is  forced  to  dis- 
p**nse  wilh  the  examination  in  the  reenudient  posture. 

In  the  exaininatirm  of  the  sounds  (4"  tlic  heart,  auseultation  is 
not  pructii'cd  over  tin*  analoniic  sllcs  (d'  tlu>  several  valves,  but 
in  certain  definite  areas  of  the  thorax  in  which  the  different 
heart  sounds  are  audible  with  the  maximum  intensity  and  purity. 

Auscultatory  Valve  Areas.— Kach  cd*  the  four  valves  of  the 
heart  has  a  e<trres[>nndin|L!;  area  upon  the  thoracic  surface  at  which 
(he  sound  produced  by  closure  of  tltc  valve  in  quest  ion  is  more 
distinctly  audible  than  elsewhere.  As  stated,  these  areas  do  not 
correspond  to  the  points  upon  the  ihoracic  ^va!l  which  are  nearest 
to  the  anatomic  sites  of  Ihe  valves. 

The  sound  produced  by  closure  <if  the  mitral  valve  is  mo.st 
clearly  audible  in  the  mitral  area,  which  is  situated  in  the  fifth 
left  intercostal  space  over  the  apex  of  the  heart.  altbnuc!;h  the 
anatomic  site  of  this  valve  is  behind  the  left  half  of  the  sternum 
at  the  level  of  the  fourth  costal  carlilajre. 

The  sound  produced  by  closure  of  ihe  a<trtic  valve  is  most 
clearly  audible  at  the  aortic  area,  which  is  situated  in  the  second 
intercostal  space  immediately  adjacent  fo  the  right  sternal  bor- 
der, althouj^h  the  anatomic  site  of  this  valve  is  posterior  to  the 
left  half  of  the  sternum  at  the  level  of  the  third  interspace. 
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The  trivitspid  urea,  at  whiL-h  soimds  arising  from  the  tricu: 
valve  are  most  distinctly  audible,  is  situated  over  the  lower 
tion  of  the  sternum,  the  anatomic  site  of  this  valve  being  situj 
beliind  the  right  portion  of  the  sternum  between  the  level  of 
fourth  and  sixth  eostal  cartilages. 

The  pulmonary  areaf  at  which  sounds  generated  by  the  actio 
the  pulmonary  valve  are  most  distinctly  audible,  occupies  a  p 
imiiRMl lately  to  the  left  of  the  sternum  in  the  second  intercc 
space,   the  anatomic  site  of   this  valve   being  posterior  to 
junction  of  the  third  left  costal  cartilage  with  the  sternum. 


pig.  140-.4. — Aiiscutiatory  valve  arru  of 
the  heart.  /,  Miiral  area;  A  IricusjjiJ  area; 
i,  iiulinniiary  area;  4,  aonic  area. 


rig.  140-  B. — Auscullatciry  valve  ar 
Ihc  tii-ari.  /,  Mitral  area;  .',  tricut$|>td 
1,  imlmonary  area;  4.  :iurlic  area. 


The  Normal  Heart  Sounds. — The  heart  in  its  rhythmic  ac 
produces  two  sounds,  wliieli  are  termed  respectively  the  first 
the  sfcond  smmd  of  the  heart.  Tlip  first  sound  is  audible  i 
clearly  in  the  region  nf  the  [-aniiar  apex  in  the  normal  sub, 
while  the  nornial  second  sound  is  most  eluarly  audible  at  the 
of  the  heart. 

The  firsi  sou  ml  of  the  heart  is  inidihlc  during  ventricular 
tole;  it  is  lower  in  pitch  and  of  longer  duration  than  is  the  set 
sound;  and   it  has  been  compared  acousUcally  to  the  soun( 
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the  word  "Uibb."  The  first  sound  is  produced  by  the  systolic 
contraction  of  the  ventricles,  the  vibration  of  the  auriculoven- 
Iricular  valves  upon  closure,  and  the  sudden  distention  of  the 
proximal  portions  of  the  aorta  and  pulmonary  artery.  It  is  a 
L'onibined  muscular  and  valvular  sound,  and  a  careful  study  of 
the  two  essential  elements  of  the  sound  is  of  service  in  drawing 
ftniflusions  as  tu  the  intet^rity  of  the  myoeardium. 

T!io  sc(*oiid  sound  of  the  heart  is  audible  during  the  early  por- 
tion of  veiitrietilar  diastole.  The  sound  marks  the  beginning  of 
diastole;  Init  it  consumes  tpiily  the  early  portion  of  diastole,  hence 
is  really  jirotodiastolii'  in  time.  The  second  sound  is  of  higher 
jiilrli  and  tlistiiictly  shorter  duration  than  is  the  systolic  sound; 
arul  it  liiis  licm  likened  acotistically  to  the  sound  of  the  word 
"diip."  Till"  .srciiriil  stouid  nf  the  heart  is  produced  by  the  sudden 
••ofiiMation  of  ih<-  si'«;incnts  of  the  semilunar  valves,  which  guard 
the  itriliccs  ni"  ilir  norta  and  (lie  pulmonary  artery. 

(K'casioiuilly  llicn^  is  to  Ite  detected  a  ihird  sound  of  the  heart, 
iic<nirj-inM:  a|ipri»xinialr!y  (i.l  second  after  the  diastolic  sound. 
Tli.iyrr  allrilnih's  tJu*  fliird  snuiid  to  sudden  tension  of  the  mitral 
\alve.  oci'urriim  with  llic  riitrniice  of  the  blood  at  the  commence- 
tiii-nl  ol"  diastMlt\  The  sitund  is  most  frequently  to  be  detected  in 
I'liildrm  diiriii^r  iicri<Mls  of  bradycardia  with  the  subject  in  the 
li'l'l   l;il<'i"at  d«'t*nliitM'J. 

Intensity  of  the  Heart  Sounds.— I'lMin  auscultation  of  the  pre- 
cordia  of  liic  iinrnial  subjrrt.  it  is  noted  that  the  individual 
sdiinds  firisin*;  at  J  he  dilTcrenl  \iilvc  areas  of  the  heart  are  not  of 
nnilonn  ijil<'nsily.  Tims,  ulllioufili  the  first  sound  of  the  heart  is 
prodiierd  liy  t)i«'  enniltinrd  a«-ii(ni  of  the  ventricles  and  the  auric- 
uloveutriciilnr  valves,  it  is  observed  that  the  first  sound  at  the 
mitral  area  is  lower  in  piteli  and  td'  snunnvluit  ijrealer  duration 
than  is  Ilir  trieus|>id  tirsi  soinnl.  Siniihirly,  in  the  examination 
of  tijc  component  v;di.es  eonet-rricd  in  tht^  production  of  the 
second  s(»nnd,  it  is  oUs<'rvrd  lii;it  in  I  lie  adult  subject  the  second 
sound  at  the  aortie  area  is  of  jrrcatrr  intensity  than  is  the  second 
sound  prenenilcd  by  cbjsure  of  the  pulmonary  valve?  whereas, 
in  the  child  the  condition  is  reversed,  the  pidmouary  soinid  cxceed- 
injLT  in  intensity  the  aortic  second  sounil. 

VARIATIONS  OF  INTENSITY 

The  intensity  of  tlie  rardiue  soimds,  as  clieitrd  ujK>n  aiiseulta- 
tion  of  the  several  valve  areas,  varies  in  normal  subjects  of  dif- 
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fereut  types,  with  variations  in  the  thickness  of  the  thoracic  wa 
with  the  state  of  the  subjacent  pulmonary  tissues,  and  with  enc 
cardial  and  exocardial  disease.  A  correct  evaluation  of  the  i 
tensity  of  the  heart  sounds  can  only  he  made  after  extensi 
clinical  experience.  Variations  in  inteusity  may  involve  one 
i>oth  sounds  of  the  heart,  and  the  chanrre  iu  intensity  frequent 
is  associated  with  a  definite  ehan^e  in  the  quality  and  pitch 
the  sound. 

Accentuation  of  Both  Sounds. — Both  first  and  second  sounds 
(iie  heart  exhibit  aeeentuatitni  following  the  inorestinn  of  stini 
lants,  and  during  physical  effort  or  emotional  exeitemeut.  T 
accentuation  in  this  instance  is  transient,  and  is  devoid  of  pal 
ologic  significance.  A  more  permanent  accentuation  occurs  wi 
cardiac  hypcrtropliy,  during  exoplitlialmic  goiter,  and  in  the  pr^ 
ence  of  acute  febrile  diseases. 

An  apparent  areentuatinn  of  botli  cardiac  soiuids  is  occasional 
encountered  in  subjects  with  very  thin  chest  walls,  and  in  patiei 
in  whom  fibroid  retraction  of  the  anterior  border  of  the  left  lu: 
exposes  the  heart  freely  to  tiie  anterior  thoracic  wall.  Similar 
consolidation  or  careinoinatuus  infiltration  of  the  lappet  of  lu: 
overlying  the  Iieart  transmits  the  normal  cardiac  sounds  to  t 
surface  of  the  thtirax  with  undue  intensity,  simulating  a  tr 
afeentiuition  of  the  tones. 

Diminished  Intensity  of  Both  Sounds.— In  tlic  robust  sv 
jcet  with  u  deep  thorax,  and  in  the  obese  .subject  with  thi 
subcutaneous  tissues,  there  is  a  pseudo-diminution  of  t 
intensity  of  the  heart  sounds  upon  auscultation  of  the  p 
cordia.  Similarly,  in  hypertrophic  emphysema,  when  the  d 
tended  Jinti-rinr  fjoi-dcrs  of  the  lunjrs  intervene  between  the  hei 
and  tlHH'fieic  wall,  tlie  cardiac  sriunds  arc  enfeelded  without  pi 
sessin*;  any  reference  to  tlic  state  of  tlie  myocanliura.  In  t 
presence  of  moderate  pericardial  elTusion,  when  a  limited  amon 
of  fluid  intervenes  between  the  heart  and  tlic  ehest  wall,  there 
noted  a  diniinuti<m  in  the  intensity  of  both  sounds. 

In  the  presence  nf  myocardial  degeneration  and  cardiac  dila 
tion,  however,  the  cardiac  sounds  are  enfeebled  as  a  result 
impairment   of  tiic   integrity  of  the  myocardium.     General   \ 
thenia   fmrn   chronic   wasting   disease   is   likewise   attended 
diminution  of  the  intensity  of  the  hofirt  sounds. 

Accentuation  of  the  First  Sound. — An  increase  in  the  in  tens 
of  the  first  sound  of  the  heart  at  tlie  mitral  area,  of  moderati 
increased  duration,  followed  by  iin  accentuated  aortic  sound, 
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indintiTe  of  left  ventricular  hypertrophy.    When  cardiac  dilata- 
tion is  imminent,  the  first  sound  as  elicited  at  the  apex  is  loud, 
bat  is  of  brief  duration  and  has  engrafted  upon  it  the  valvular 
quality  of  the  normal  second  sound  of  the  heart. 
During  the  coarse  of  acute  sthenic  fevers,  when  the  ventricle 


II 


A.  B, 

¥\t-   m- — -■',    Norroo]   first   and  ^*v•ond  sounds.     B,    Acccmiui«d   fir«   sound. 

is  contracting  powerfully  in  the  presence  of  low  arterial  tension, 
the  first  sound  of  the  heart  at  the  apex  is  accentuated.  In  exoph- 
tiuihnic  sroiter  the  first  sound  is  likewise  increased  in  intensity, 
but  with  a  iliminution  in  the  muscular  element  and  an  increase  in 
the  VHhular  quality  of  th««  sound. 

Diminution  of  the  First  Sound.— Myocanlial  degreiicration  and 
canliav  dilatation  aro  athnulcd  by  diminution  in  the  intensity  of 
the  lii>t  sound  ai  the  apex.     J>iiuilarly.  the  asthenia  of  chronic 


/  B. 

Fig.    142 — .1.    Noriiijil    lirsi    aitil    second    stiiiiul*.     B,    Diminished    first   sound. 

ivastinjr  disease,  ajicmin,  :ind  prolonircd  fcvci"  results  in  diminu- 
lion  in  the  first  sound,  flie  tone  actjuirintr  a  valvular  quality 
;niab>j.'inis  to  lliat  of  ilic  normal  sei-oiid  sound  oi  tire  heart. 

Accentuation  of  the  Aortic  Sound. — The  aortic  sound  is  aecent- 
uali'tl  iji  rill  physical  slates  whieli  are  attended  by  increased  ten- 
si(in  in  the  irrealer  cireulation.  Hence,  it  is  encountered  in  cases 
if  anffiospasni  due  to  transient  vasoconstriction,  in  arterio- 
sclerosis, chronic  nephritis,  uremia,  and  in  apoplexy.  When  the 
prtjximal  portion  of  the  aorta  and  the  seniihinar  valves  partici- 
pate in  jrencral  arteriosclerosis,  the  aortic  sound  is  accentuated, 
inetallic  and  rinpinsr.  Prejynaney  is  attended  by  moderate  ac- 
'cnhnition  of  tlir  atn-tic  sound  of  the  heart. 

In  left  vciitriridai-  hyiKM'lropliy  arising  as  a  sequence  of  artcrio- 
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sclerosis  or  chronic  hypertension  in  the  greater  circulation,  there 
is  coincident  accentuation  of  the  aortic  sound  and  of  the  first 
sound  at  the  apex.  With  the  inception  of  cardiac  dilatation 
under  these  circumstances  the  first  sound  at  the  apex  becomes 
progressively  enfeebled,  with  maintenance  of  the  accentuation 


A.  B. 

I'ig.    143. — A.    Normal    first   an<l    second    souiiils.     B.    Accentuated    second    sound. 

of  the  aortic  sound.    Such  a  change  in  the  relative  intensity  of 
the  two  sounds  is  always  of  grave  prognostic  import. 

Diminution  of  the  Aortic  Sound.— Enfeeblement  of  tlie  aortic 
sound  accompanies  lowering  of  the  blood  pressure  in  the  greater 
circulation  incident  to  profuse  hemorrhage,  anemia,  relaxation 
of  the  peripheral  arterioles,  and  when,  as  a  result  of  mitral  or 
aortic  stenosis  or  insuflfieieney,  a  diminished  quantity  of  blood  is 
ejected   into   the   aorta  during  ventricular  systole.     The   aortic 
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l"'ig.    144. — A.    Xorinal   first   and   second    sounds.        B.    Diminished   second    soun<l. 

sound  is  likewise  diminislied  in  intensity  in  the  presence  of  myo- 
cardial degeneration  and  dilatation  of  the  left  ventricle,  unat- 
tended by  hypertension  in  the  greater  circulation. 

Accentuation  of  the  Pulmonary  Sound. — Hypertension  in  tlie 
pulmonary  circulation  is  attended  by  accentuation  of  the  pul- 
monary sound  of  the  lieart.  Such  hypertension  may  be  of  en- 
docardial or  of  exocardial  origin.  Regurgitant  and  stenotic 
lesions  at  the  mitral  or  aortic  valve,  l)y  causing  the  blood  to 
accumulate  in  the  i)ulmonary  circuit,  result  in  accentuation  of 
the  pulmonary  sound. 

Pulmonary  hypertension  of  exocardial  orijrin  occurs  in  the 
presence  of  obstructive  i)ulnionary  disease,  and  in  meclianical 
congestion  of  the  lungs   induced  by  the   pressure  ol"  tumors  or 
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enlarged  glands  upon  the  great  veins  returmng  blood  from  the 
luugs  to  the  left  auricle.  Accentuation  of  the  sound  due  to  pul- 
monary disease  is  encountered  daring  the  course  of  phthisis, 
pneumonia,  hypertrophic  emphysema  and  cirrhosis  of  the  lung. 

In  the  presence  of  right  ventricular  hypertrophy  arising  from 
any  cause,  associated  with  integrity  of  the  pulmonary  valve,  the 
second  sountl  is  accentuated  at  the  pulmonary  area. 

Diminution  of  the  Pulmonajy  Sound. — Diminution  in  the  in- 
tensity of  the  pulmonary  sound  is  indicative  of  imminent  failure 
of  the  right  ventricle.  When,  during  the  course  of  left-sided 
valvidar  disease  or  (djstructive  disease  of  the  lungs,  a  pulmonary 
sound  wliicli  has  shown  accentuation  becomes  enfeebled,  it  indi- 
cates riglit  ventricular  dilatation  or  the  incidence  of  tricuspid 
ri*L'm-gita(i(Hi. 

Quality  of  the  Heart  Sounds.— The  low-pitched,  muscular  boom- 
ing fjuiility  csscntiidly  hciongs  to  the  first  sound  of  the  heart, 
whereas  the  high-pitched,  valvular  quality  is  distinctive  of  the 
second  .sound.  In  the  presence  of  myocardial  degeneration,  when 
the  ventricular  contractions  are  increased  in  frequency,  there  is 
a  diminution  in  the  muscular  clement  of  the  first  sound  at  the 
apex,  the  sound  acquiring  a  valvular  quality  analogous  to  that 
of  the  normal  second  sound.  Similarly,  in  exophthalmic  goiter 
there  is  noted  a  diminutiou  in  the  muscular  element  and  an 
assum])tion  of  the  valvular  ({uality  liy  tJic  first  sound  at  the  apex. 

When  arterial  sclerosis  in^^^lvcs  the  ju'oxinial  portion  of  the 
aorta  and  the  semilunar  valves,  tlie  second  sound  of  the  heart 
at  the  aortic  area  lias  i]iii)artcd  to  it  a  loud,  metallic  and  ringing 
quality,  (juitc  dissiitiilar  to  the  normal  sri-oud  sound.  Similarly, 
in  the  prcseni'c  of  extensive  luiennnitlionix  or  gastric  distention, 
and  wiieu  an  extensive  pulmonary  excavation  adjacent  to  the 
heart  contains  air.  the  cardiac  sounds  liave  a  nit'tallic  quality  of 
cxorardial  origin  iiirpiirttn]  to  Ihcm. 

Pitch  of  the  Heajt  Sounds.— During  the  course  of  acute  febrile 
diseases,  and  in  the  preseiu'c  of  acute  myocarditis,  the  first  sound 
of  the  heart  as  appreciated  at  the  apex  is  increased  in  pitch, 
the  change  in  pitch  being  associated  with  a  dinnnution  in  the 
duration  of  the  sound.  Increased  pitch  of  tlie  second  sound  is 
encountered  at  the  aortic  or  pulmonary  areas  when  the  pressure 
is  raised  in  the  general  or  pulmonary  circulations.  Elevation  of 
the  pitch  of  the  sounds  also  attends  the  alteration  in  quality 
which  is  noted  when  large  air-containing  cavities  occujty  regions 
of  the  thorax  or  abdomen  adjacent  to  the  heart. 
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Buration  of  the  Heart  Sounds. — In  the  presence  of  hypertensi 
aifeeting  the  greater  eireulatiori,  attended  by  adequate  corap* 
sation  by  the  left  ventricle,  the  first  sound  of  the  heart  at  1 
apex  is  moderately  prolonged,  the  muscular  element  of  the  sou 
to  a  great  degree  obscuring  the  valvular  element.  Palpation 
the  mitral  area  under  these  circumstances  reveals  the  presence 
a  strong,  sustained  and  heaving  cardiac  impulse  of  consideral 
lifting  power 

In  the  presence  of  myocardial  degeneration,  on  the  contra 
there  is  noted  a  diminution  in  the  duration  of  the  first  sound 
the  heart.  The  first  sound  under  these  circumstances  is  likew 
diminished  in  intensity,  is  raised  in  pitch,  and  has  engraft 
upon  it  the  valvular  quality  of  the  normal  second  sound  of  t 
heart. 

REDUPLICATION  OF  THE  HEART  SOUNDS 

Either  the  first  nr  the  seeoud  sound  of  the  heart  may  unt 
appropriate  conditions  become  doubled  or  reduplicated.  Usua 
the  examiner  encounters  a  rcfluplication  of  tlie  first  or  seco 
sound  alone,  but  occasionally  there  is  to  be  detiM-lerl  a  redupli' 
tion  of  both  sounds  of  the  heart. 

Beduplicatian  of  the  first  sound  of  the  lieiirt  is  manifest 
acoustically  by  a  sound  resembling  the  unrds  "liir-rup-ilup."  1 
adef|uafe  solution  of  Ihe  mode  of  production  of  the  sound  is  be 
with  difficulties.  It  has  been  attributed  to  asynchronous  closi 
of  the  mitral  and  tricuspid  valves,  arising  as  a  result  of  as: 
ehronous  systole  of  the  right  and  left  ventricles.  The  pi 
jiomenon  has  also  been  ascribed  to  unequal  tension  of  the  leafi 
of  the  auriculoventricular  valves.  It  has  likewise  been  .suggesl 
that  the  phenomenon  is  caused  by  tardy  contraction  of  the  pai 
lary  muscles,  as  these  muscles  are  supplied  by  terminal  arter 
and  are  readily  subject  to  fatigue. 

The  sound  produeod  by  reduplicatinn  of  the  first  sound  of  1 
heart  is  readily  coufiiserl  with  a  presystolic  mitral  murmur  wli 
this  is  followed  by  a  normal  first  sr»und  of  the  heart.  The  soui 
which  is  commonly  limited  to  the  api^^^al  aren,  has  been  noted 
mitral  stenosis,  myocardial  (b'^jcHcratinii,  arleriusrlcroNis,  a 
chronic  adliesivo  pericarditis. 

EedupUcation  of  the  second  sound  has  ipt-m  cnmpiirrd  neon; 
cally  to  the  sound  of  tin*  spoken  words  'Mufi-durrup. "  The  p 
nomenon  is  attributed  to  asviirhromms  closure  of  the  finrlir  fi 
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pulmoiitiry  valves,  occurring  as  a  result  of  unequal  tension  in 
the  greater  and  lesser  circulations.  Under  these  circumstances 
the  ventricle  which  has  to  overcome  the  heightened  pressure  con- 
tracts more  slowlv  than  its  fellow  and  the  semilunar  valvos  close 
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I'iK.    145. — A.    Normal    firsl    uud    second   souiuls.     B.    Ridujilicatctt    first    sound. 

at  an  apprcfialtly  later  pcriiul  than  do  tliosc  of  the  uorrespond- 
ini?  valve  of  the  opposite  side. 

This  t*ireulHtory  imbalance  occurs  in  all  states  which  raise  the 
pulnn(iiary  blond  ju'cssure,  such  as  hypertrophic  emphysema,  cir- 
rhosis of  the  funjr,  the  ccfusolidations  of  pneumonia  and  phthisis, 


.1.  B. 

Imk-    14<<. — ^.-f,    \Mniral    hi>l  and    sttoml    sfuinds.      H.    RcdiipliialcH    and   acccnlualcj 

second  &<nind. 

and  Ici'l-sidcd  vahulitr  li'sidjis  (d'  the  lirart.  Similarly,  tlie  pres- 
sure  is  raised  in  the  fjeneral  circulation  in  the  presence  of  arterio- 
scicrosis,  tcmpnrary  an|i;:iospasm,  and  chronic  nephritis. 

Hcdnplication  <tf  the  serond  sound  has  oecasinnally  been  noted 
in  the  normal  .sul»jert  diirin*^'^  fnrced  inspiration. 


GALLOP  RHYTHM 

The  intrudiK'tion  uf  a  third  suund  into  the  cardiac  cycle  in 
tu'rlain  chscs  of  eardlat'  aslhi-nia  and  cardiovascidar  disease  con- 
si  ilutes  the  (jfiilvp  rlnjlhiii  of  L'litain.  Tlie  superadded  sound  may 
occur  just  prior  to  ventricular  systole,  ur  it  may  be  audible  during 
the  early  portion  of  ventricular  diastole. 

Presystolic  gallop  rhythm  is  characterized  by  Ihc  occurrence  of 
a  third  sound  wiiieh  is  audible  just  prior  to  the  first  sound  of  the 
heart,  simulatinfr  acoustically  the  presystolic  mnriuur.  It  has 
been  noted  especially  in  assfjciatirm  with  mitral  stenosis,  and  has 
been  ascribed  to  undue  force  of  the  auricular  systole.    The  sound 
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has  also  been  attributed  to  asynchronous  contraction  of  the  rif 
and  left  ventrieles.  Aside  from  mitral  stenosis,  presystolic  gall 
rhythm  has  been  noted  in  association  with  hypertension  in  1 
greater  cireulation  with  imminent  failure  of  the  left  ventric 
and  dnrint^  the  asthenia  of  prolonged  infections. 

Diastolic  gallop  rhythm  is  to  be  considered  merely  an  exj 
geration  of  the  third  sound  of  the  heart,  and  is  to  be  attribut 
to  the  sudden  tension  of  the  mitral  fiisps  upon  the  inrush  of  i 
auricular  blood  column  during  early  diastole.  Occurring  in  c< 
ditions  associated  with  cardiac  asthenia,  the  later  during  di 
tole  the  sound  has  its  inception,  the  more  grave  is  Hie  prognoj 

ADVENTITIOUS  SOUNDS 

In  the  presence  of  disease  of  the  circulatory  nrsiins  various  i 
ventitious  or  uvw  sounds  are  generated  Avilhin  the  chambers 
the  heart  (endocardial),  or  in  the  pericardium,  lungs,  pleura 
vessels  (exocardial). 

Adventitious  sounds  comprise  cndocardird  murmurs,  the  c 
diorespiratory  murmur,  pericardial  friction,  the  pericardial  si 
cussion  sound,  and  murmurs  arising  in  the  arteries  and  vein.s 

ENDOCARDIAL  MURMURS 

Endocardial  murmurs  are  adventitious  sounds  arising  will 
the  chambers  of  the  heart  or  in  the  proximal  portions  of  the  grt 
arteries  springing  from  the  ventricles.  They  may  be  superadd 
to  the  cardiac  sounds,  or  they  may  entirely  replace  the  sour 
of  the  heart. 

The  manner  in  which  endocardial  murmurs  are  generated  ni 
be  explained  upon  certuin  definite  pliysical  principles.  AVher 
circulating  lluid  medium  passes  at  a  uniform  velocity  througl 
tube  of  uniform  calibre  no  sound  is  prf>duccd.  But  wlien  1 
tube  is  constricted  at  one  point  in  such  manner  that  the  cireul 
ing  fluid  passes  through  a  eonstricted  orifice  into  a  wider  port 
of  the  tube,  vibrations  or  eddies  arc  engendered  in  the  fli) 
which  are  attended  by  audible  sound. 

Similarly,  endocardial  murmurs  are  produced  by  irrcgularit 
in  the  movement  of  the  blood  through  the  ehambers  and  orifi 
of  the  heart,  by  virtue  of  which  the  volume  of  circulating  hh 
is?  thrown  into  vibration  with  the  production  of  eddies  or  "fli 
veins,"  which  become  audible  as  murnuirs  and  pnlpable  as  tbri 
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As  long  as  the  normal  quota  of  blood,  of  normal  density,  passes 
through  a  uonnal  heart  with  intact  endocardium  and  valves,  no 
sound  is  generated  save  the  normal  heart  sounds.  But  when  the 
blood  is  forced  throiif?h  a  narrowed  or  stenotic  orifice  into  a 
wider  chamber  beyond,  or  when  the  blood  is  permitted  by  an 
incompetent  valve  to  regurgitate  into  a  chamber  of  the  heart, 
an  endocardial  murmur  becomes  audible  upon  auscultation. 

In  the  presence  of  dilatation  of  the  ventricle  the  muscular  ring 
of  the  aurieuloventrieular  valve  is  prone  to  yield  to  such  a  degree 
that  the  normal  valve  cusps  are  incapable  of  occluding  the  ab- 
normally large  orifice,  resulting  in  a  condition  of  relative  insuffi- 
ciency of  the  valve.  Similarly,  in  the  case  of  the  aortic  and 
pulmonary  valves,  dibitation  of  the  proximal  portion  of  the 
aorta  or  of  the  pulmonary  artery  may  so  alter  the  relation  of  the 
size  of  the  normal  orifice  to  the  arterial  caliber  as  to  produce 
fluid  veins  in  the  artery  with  the  production  of  a  murmur  in  the 
absence  of  stcnoKis  of  the  orifice. 

The  density  of  the  hlortd  ulso  irdhiences  the  generation  of  en- 


Fig.    14". — Itlii'.lriitinff   tlie  |>l)><iic.-il   liasis  of  murmurs  gcivpratcd   by  diminution   of  lumen. 

(Idcanlial  iiiuriiinrs.  hi  tlir  ]>rrs('nri<  ui'  j»i'avc  anemia  the  density 
of  the  blood  is  frequenlly  reduced  to  sucli  a  degree  that  the  blood 
column  is  whippcrl  into  cildies  while  passing  through  normal 
orifices  into  clianiljcrs  of  normal  ealilicr,  producing  Jifmic  or  func- 
tional iuurmurs  in  IIh*  absciu'c  r»f  ilist'nse  of  the  heart. 

A  certain  <legrcc  of  rinbH-ardial  pressure  is  essential  to  the 
generation  of  endocardial  niunnurs.  This  is  evinced  by  the  fact 
that  endocardial  murmurs  remain  distinctly  audible  as  long  as 
cardiac  compenKatif*n  is  maintained,  and  become  indistinct  or  lost 
with  the  supervention  of  cardiac  dilatation. 

CHAEACTEEISTICS  OF  ENDOCARDIAL  MX7RMUES 

Skoda  first  called  attention  to  the  diagnostic  importance  of 
the  characteristics  or  properties  of  endocardial  murmurs,  and 
showed  thai  by  the  detailed  study  of  these  several  characteristics 
murmurs  arising  at  the  several  orifices  f>f  the  heart  may  be  iso- 
lated, and  their  site  of  production  may  be  determined. 
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Intensity  .—The  intensity  of  a  murmur  is  dependent  upon  th 
state  of  the  myocardium,  the  velocity  of  the  circulating  bloo 
stream,  the  size  of  the  orifice  and  the  dimensions  of  the  cavit 
of  the  heart  in  question,  and  the  density  of  the  blood. 

Just  as  a  certain  degree  of  endocardial  pressure  is  essentij 
to  the  generation  of  a  niunnur,  so  also  is  the  intensity  of  th 
murmur  a  good  index  to  the  state  of  the  myocardium.  Thus, 
loud  murmur  sugrgests  the  presenee  of  eardiac  hypertrophy,  whil 
a  faintly  audible  murmur  is  very  suggestive  of  inadequate  con 
pensation.  Moreover,  a  change  in  the  intensity  of  a  murmii 
during  daily  oxaminations  affords  an  index  to  the  reserve  powc 
of  the  heart,  a  change  from  a  loud  to  a  soft,  faintly  audible  niui 
mur  suggesting  a  failing  heart,  whereas  a  progressive  inereas 
in  the  intensity  of  a  murmur  from  day  to  day  is  suggestive  c 
cardiac  improvement. 

In  the  case  of  systolic  murmurs,  in  tlio  generation  of  which  ih 
blood  stream  is  propelled  with  considerable  force  by  the  vci 
tricular  contractions,  the  iiitenKity  is  usually  greater  than  thti 
of  diastolic  murmurs,  in  the  generation  of  wliicb  the  blood  streai 
is  propelled  by  the  elastic  recoil  of  the  aorta  or  pulmonary  arter: 
Similarly,  in  the  case  of  presystolic  murmurs  the  blood  streai 
is  not  propelled  by  auricular  systole  witti  the  same  degree  c 
force  as  in  the  case  of  systolic  murmurs  engendered  during  vei 
tricular  systole. 

In  general,  the  intenslly  of  a  murmur  is  in  direct  proportion  t 
the  size  of  the  orifice  at  whicdi  it  is  produced  and  the  dimension 
of  the  cavity  into  which  the  blood  column  is  propelled;  namel; 
the  greater  the  degree  of  stenosis,  the  greater  the  intensity  of  th 
murmur  which  is  generated  at  the  oriiiee  in  fjueslion.  Howevei 
in  drawing  conclusions  as  to  llie  degree  of  stenosis  from  th 
intensity  of  the  murmur,  the  examiner  should  consider  its  durf 
tion  and  quality,  the  state  of  the  myocardium,  and  the  extraneoii 
factors  which  may  influence  the  intensity  of  rndoeardial  mu] 
murs. 

The  posture  of  the  patient  exerts  a  striking  influence  upon  th 
intensity  of  endocardial  murmurs.  In  general,  regurgitant  mm 
raurs  are  most  intense  when  the  subject  assumes  the  dorsf 
decubitus,  while  stenotic  murmurs  exhibit  tlicir  maximum  intci 
sity  with  the  patient  in  tiie  erect  posture.  The  influence  n 
posture  upon  the  intensity  of  murmurs  is  exhibited  chiefly  i 
the  case  of  murmurs  arising  at  llie  mitral  and  tricuspid  valve; 
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howerer,  as  nnrmon  generated  at  the  aortie  and  polmoaaiy 
Talrea  are  only  sligfatljr  inflaenred  bj  these  ehanges. 

In  the  preJienee  of  grave  anemia  an  endocardial  nrarmur  is  apt 
to  exhibit  an  inercase  in  inten^^ity,  and  under  these  eimmtstances 
the  quality  of  a  murmur  is  frequently  altered. 

The  intensity  of  endocardial  murmurs  is  influenced  by  the 
depth  of  inspiration,  as  well  as  by  the  state  of  the  superimposed 
pulmonary  tissues  and  the  chest  wall.  Upon  forced  inspiration 
the  anterior  borders  of  the  lungrs  cover  an  extensive  portion  of 
the  heart  and  diminish  the  intensity  of  endocardial  murmurs, 
as  approcjated  upon  auscultation  of  the  precordia.  Similarly, 
the  voluminous  anterior  pulmonary  borders  in  hypertrophic  em- 
phys*>ma,  by  interveninsr  between  the  heart  and  chest  wall,  dimin- 
inh  the  intensity  of  sounds  emanating  from  the  chambers  of  the 
heart.  In  the  roliust  subject  with  deep  thorax,  in  the  obese  sub- 
ject with  thick  chest  wall,  and  in  the  thorax  which  is  the  seat 
of  osseous  deformity  the  intensity  of  endocardial  murmurs  is 
masked  without  reference  to  the  state  of  the  myocardium.  The 
presence  of  large  air-containing  cavities  adjacent  to  the  heart,  on 
tho  r-fjulrary.  and  the  presence  of  extreme  tympanites  are  eapa- 
lilc  of  proiliir-in«r  a  false  augmentation  in  the  intensity  of  endocar- 
dial murmurs. 

Physif-al  exertion  iiifrcasfs  the  intensify  of  endocardial  mur- 
murs, and  ju(!i4'ious  fx<*r('isc  freqneiilly  reveals  the  presence  of 
an  obscure  luiirniTir,  which  is  not  detected  during  examination 
in  repose. 

Point  of  Maximum  Intensity. — Every  endocardial,  iiuirmur  has 
a  point  of  niaxlrnurn  intensity,  Itie  point  at  wliieh  it  is  most  dis- 
linctly  audible  upon  auscultation  of  the  thorax.  These  points 
correspond  very  aeenrately,  on  the  whole,  with  the  points  at 
wliieh  th(^  closure  of  the  normal  valves  are  most  clearly  audible; 
namely,  in  the  four  aeousti^  valve  areas.  Thus,  a  murmur  which 
is  generated  at  the  mitral  valve  is  usually  heard  with  the  greatest 
JTitensity  at  the  mitral  area,  over  the  apex  of  the  heart  in  the 
fifth  left  intrrspaee;  wliereas,  a  murmur  whieh  is  generated  at 
the  pulmonary  valve  is  most  clearly  audible  at  the  pulmonary 
area  in  the  second  interspace  adjacent  to  the  left  sternal  border. 

This  selective  transnitssion  of  the  sound  in  its  maximum  inten- 
sity to  the  surface  of  the  thora.x  in  the  case  of  the  different  mur- 
murs is  accounted  for  by  the  fact  that  the  sound  is  conducted 
most  read  it  V  in  the  direetion  of  the  blood  current  whieh  called 
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it  into  being,  and  by  differences  in  the  conductivity  of  the  coi 
ponent  portions  of  the  heart  and  of  the  thorax.  • 

Line  of  Transmission.— The  majority  of  endocardial  murmu 
are  audible  not  only  at  their  points  of  maxiraum  intensity,  b 
are  transmitted  thence  in  directions  which  vary  in  the  individu 
TOurmurs,  constituting  the  line  of  transmission  or  area  of  prop 
gation  of  the  murmur.  The  direction  in  which  a  given  murn^i 
is  to  be  transmitted  is  determined  in  certain  instances  by  tl 
direction  of  the  blood  stream,  in  other  cases  by  the  arrangeme 
of  the  papillary  muscles  and  veutricolar  wall,  and  again  by  i 
relations  of  the  several  chambers  of  the  heart  to  the  lunj 
mediastinal  structures  and  the  chest  wall. 

The  distance  to  which  a  murmur  is  transmitted  is  depende 
upon  the  state   of  the  myocardium,   whether  hypertrophied 
the   seat  of  retrogressive   changes,  the  initial   intensity   of  t 
murmur,  the  size  of  the  heart,  and  the  state  of  the  supcrimpos 
pulmonary  tissues  and  chest  wall. 

Thus,  with  augmentation  of  the  propulsive  force  of  the  h 
ventricle  in  hypertrophy  of  this  chamber,  and  the  increase 
the  size  of  the  heart  in  massive  hypertrophy,  the  systolic  murm 
of  mitral  regurgitation  is  transmitted  well  into  the  left  axilla 
region,  and  occasionally  as  far  as  the  angle  of  the  scapula.  . 
compensation  fails,  the  area  of  propagation  of  the  murmur  covj 
an  ever-diminishing  area  of  the  chest  wall.  Moreover,  in  t 
case  of  the  mitral  syst<>lic  murmur  the  line  of  transmission  does  i 
follow  the  direction  of  the  blood  stream  which  calls  the  murm 
into  being,  but  is  propagated  toward  the  cardiac  apex  by  t 
anterior  papillary  muscles  and  the  wall  of  the  left  ventricle. 

Time  of  Murmurs.^— Every  endocardial  murmur  bears  a  defin 
temporal  relation  to  the  events  of  the  cardiac  cycle,  as  they  i 
generated  during  auricular  systole,  ventricular  systole,  or  v< 
trieular  diastole.  A  murmur  which  is  generated  by  ventricu 
systole  is  audible  during  this  phase  of  the  cardiac  cycle  and 
termed  a  systolic  munnnr;  while  a  murnuir  developing  and  audi 
during  ventricular  diastole  is  designated  a  dinstalic  murmur.  Si 
ilarly,  a  murmur  which  is  audible  just  prior  lo  ventricular  syst( 
or,  in  other  words,  during  aurieular  systole,  is  termed  a  pre.'si/sti 
vntrmnr. 

Murmurs  are  further  defined  according  to  the  portion  of 
individual  plia.se  of  the  cardiac  cycle  in  which  they  are  audil 
Thus  a  protosyslolic  murmur  Ls  audibh?  during  tlie  eommencem 


of  ijstole,  a  meso-  or  midtj^^iie  MnrBixr  is  anifihir  dxaim^  tbe 
middle  of  sritol^,  wfaik  m  ttietyticlie  Biiinniir  k  «a£ble  toward 
the  end  of  the  xjntoae. 

At  the  bedside,  the  time  of  endoeardial  mugmtik  k  9tmBrmtd 
by  palpation  of  the  eardiae  impulse  or  of  the  esrotad  mrierj  dar- 
ing auftenltation  of  the  preeordia,,  or  by  noting  the  temporal  rela- 
tion of  the  munnnr  to  the  first  soand  or  to  the  long  pause  of 
the  heart. 

Quality  of  Hurmtuv. — Endocardial  mormurs  have  been  Tmii- 
oiwly  described  a»  harsh,  coarse  and  rasping,  or  as  soft,  blowing 
and  mofiieal.  The  diagnostic  value  of  the  qnality  of  murmurs 
has  been  the  Kubject  of  warm  discussion  for  many  years.  In 
general,  harsh  and  unmusical  murmurs  accompany  stenotie 
lesions,  while  soft,  musical  or  blowing  murmurs  characterize  re- 
gurgitant lesions  of  the  cardiac  valves.  But  in  the  evaluation 
of  the  quality  of  individual  murmurs  it  is  to  be  borne  in  mind 
that  the  quality  of  a  murmur  is  subject  to  change  from  time  to 
time  with  changes  in  the  size  and  structure  of  the  orifice  and 
valvr  scjfments,  th»*  caliber  of  the  chamber  of  the  heart  into  which 
thf*  blfxjil  column  Is  propelled,  the  degree  of  hypertrophy  which 
is  present,  and  the  presence  or  absence  of  anemia.  Moreover, 
when  a  murmur  is  scnerated  in  the  heart  whieh  is  adjacent  to 
extensive  pulmonary  excavations  containing  air  or  to  pneumo- 
tliorax,  or  even  in  the  presence  of  extreme  tympanites  or  gastric 
ilistenlioji,  th*'  murmur  is  apt  to  assume  an  altered  quality  of 
exoeardial  origin. 

Wlifle  stinlyinp:  the  f|uality  of  the  murmur,  the  examiner  should 
alsf>  ciidi-avfir  to  df^tenniiie  vvlietlicr  Ihi'  murmur  is  followed  by 
the  iKtrrntil  cHrcliafi  sound  or  whether  it  replaces  this  sound,  as  a 
nnirmiir  wliieh  merely  aeeompaiiies  or  is  superadded  to  the  nor- 
mal eurdiae  sound  is  not  ordinarily  of  as  »;rave  profrnostie  sig- 
nifieanee  as  is  a  murmur  which  entirely  replaces  the  sound  of  the 
heart. 

Duration  of  Murmurs. — ^^Murmurs  may  occupy  any  portion  of 
the  phase  of  the  eardiae  cycle  in  whieh  they  occur;  they  may  be 
followed  by  a  normal  cardiac  sound  or  may  replace  this  sound; 
and  their  duratirm  is  measured  by  their  relatitm  to  the  duration 
of  tliR  several  phases  of  the  cardiac  cycle. 

The  duration  of  a  murmur  frequently  gives  a  clue  to  the  degree 
of  stenosis  or  re{?iirgitation  which  is  present.  In  the  presence  of 
adpquate  cfuiipeiisation,  a  brief  "whitT"  at  a  valve  area,  the  mur- 
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mur  occupying  only  the  earlier  portion  of  the  phase  of  the  cardiac 
cycle  in  which  it  is  audible,  points  to  rapid  expulsion  through  a 
relatively  wide  orifice;  whereas,  a  prolongation  of  the  murmur, 
usually  with  maintenance  of  the  intensity  or  a  crescendo  effect, 
points  to  slow  expulsion  of  blood  through  a  narrow  or  stenotic 
orifice. 

MITRAL  MURMURS 

Organic  murmurs  are  generated  at  the  mitral  valve  in  the 
presence  of  stenosis  and  incompetence  of  the  valve;  and  they 
are  presystolic  and  systolic  respectively,  as  they  are  audible  just 
prior  to  or  during  ventricular  systole. 

Mitral  Presystolic  Murmur. — A  presystolic  murmur  at  the 
mitral  area  is  indicative  of  mitral  stenosis,  the  narrowing  of  the 
orifice  whipping  the  blood  stream  into  eddies  which  produce  a- 
murmur,  which  is  audible  just  prior  to  the  first  sound  of  the 
heart.  The  murmur  is  commonly  followed  by  a  sharp,  snapping 
first  sound;  but  as  mitral  stenosis  and  regurgitation  frequently 
coexist,  the  regurgitant  murmur  often  masks  or  replaces  the  first 
sound  of  the  heart  at  the  apex. 

The  point  of  maximum  intensity  of  the  murmur  is  localized  in 
the  mitral  area  in  the  fifth  left  interspace  over  the  cardiac  apex, 
whence  the  murmur  is  not  transmitted.  The  mitral  presystolic 
murmur  is  loud,  liarsh  and  crescendo  in  quality,  increasing  in 
intensity  to  its  abrupt  termination,  usually  in  a  sharp  first  sound 
of  the  heart. 

The  precise  time  of  appearance  of  the  murmur  of  mitral  sten- 
osis varies  with  the  period  of  the  disease.  During  the  first  stage 
of  the  disease,  during  the  maintenance  of  left  auricular  hyper- 
trophy, the  murmur  is  generated  immediately  prior  to  ventricular 
systole;  and  the  first  sound  of  the  heart  at  the  apex,  in  the  absence 
of  coincident  mitral  regurgitation,  remains  clearly  perceptible. 
During  the  second  stage  of  the  disease,  with  the  establishment  of 
right  ventricular  hypertrophy,  the  mitral  murmur  develops 
.slightly  earlier  in  diastole  and  is  well  sustained  throughout  auric- 
ular sy.stole,  with  an  intensity  which  equals  or  exceeds  that  of  the 
murmur  during  the  first  period  of  the  disease.  With  failure  of 
the  right  ventricle  the  mitral  murmur  becomes  progressively 
more  feeble,  to  finally  become  inaudible  or  to  be  obscured  by  a 
systolic  murmur  at  the  tricuspid  area,  arising  as  a  result  of  tri- 
cuspid regurgitation. 

The  murmur  of  mitral  .stenosis  is  quite  constantly  accompanied 
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by  a  palpable  thrill  over  the  cardiac  apex;  and  the  pt 
aecond  sound  is  coramonly  accentuated  as  a  result  of  incr 
teofiion  in  the  pulmonary  circulation. 

TIjc  murmur  of  mitral  stenosis  must  be  differentiated  froi 
Flint  murmur,  which  in  also  audible  at  the  mitral  area  just 
to  ventricular  Hystolc  in  cases  of  aortic  regurgitation.    The 
ncr  of  generation  of  this  murmur  has  not  been  adequatel; 
plained;  but  the  accepted  explanation  is  that  in  this  diseas 
nortic  eiis])  of  (lie  mitral  valve  becomes  the  target  for  two  stx 


I'lg      HS.I.      I'l.ait    of    ui.ivumun    iiilrtiaity         l-'ijj     H8  W. — roiiU    of    ma-ximum    in 
■•I    niitiu)    |>ii  ^\»t(ilii    iuiuiitiir.  uf    mitral    j>ic$y5iolic    murmur 


«»r  IvIumI  nilvritiii  llu-  Irfl  vt^iit ri\'li*  from  upposite  direi'tions 
oiu"  rnlrnuw  liouj  Uir  Irl't  nurirli'  ami  tlu'  otlitT  rciiurgrit; 
I'roiii  till"  aorta,  aiul  is  llunvhy  thmwu  into  vibrations,  whicl 
auilililr  i\s  a  laU'  ilinslolii;  av  presyslolit'   murmur. 

Tin-  Pliut  inurniur  lias  it.>  poitis  of  maxiiinim  intensity  a 
milral  area;  it  is  auiliblc  ilurinic  h»tc  diastole  or  just  pri( 
systolf;  ami  it  is  not  transmitted  from  the  apical  area,  B 
has  nut  the  iuiiravasceut  or  crescendo  iiuality  of  the  mitral 
olir  uturmur;  it  is  not  follmvcd  by  a  snapping  first  sound  o 
heart;  it  is  not  accompunied  by  a  palpable  thrill;  and  it  has 
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ciated  with  it  other  signs  of  aortic  regurgitation,  as  pulsation  in 
the  arteries  of  the  neck,  the  water-hammer  pulse,  and  occasion- 
ally the  capillary  pulse  of  Quincke. 

In  aente  fibrinous  pericarditis  there  is  occasionally  an  audible 
presystolic  friction  souutl  which  may  be  mistaken  for  the  pre- 
systolic mitral  murmur.  Careful  auscultation  of  the  precordia 
will  usually  demonstrate  that  the  point  of  maximum  intensity 
of  this  sound  is  situated  above  the  level  of  the  cardiac  apex. 

The  adventitious  sound  introduced  into  the  cardiac  cycle  in 


Fig.    1-19/J.— point    of    maxiinum    iiiteii-  Vig.    149fl.— Point   of    maximum    inten- 

sity and  line  of  iransmission  of  mitral  syj-        sily  and  line  of  transinission  of  milral  sys- 
tolic murmur-  lolic  murmur. 


presystolic  gallop  rhythm  may  likewise  be  confused  Avith  the  pre- 
systolic mitral  murmur. 

Mitral  Systolic  Murmur, — Systolic  murmurs  audible  at  the  mi- 
tral an>a  fall  witJnn  two  classifications:  namely,  organic  murmurs 
due  to  insufficiency  of  the  mitral  valve  occurring?  as  a  result  of 
organic  deformity  of  the  valve  segments,  or  due  to  stretching  of 
the  mitral  ring,  whereby  the  btu'dcrs  of  the  cusps  cannot  be 
brought  itito  close  CdHptation  during  ventricular  systole;  and 
functional  murmurs,  Avhicli  have  tin  reference  to  tin'  state  of  llie 
endocardium  or  valves  of  the  heart.     The  two  types  of  muniiur 
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present  inherent  characteristics  which  serve  to  differentiate  the 

one  frnm  the  other. 

The  point  of  maximum  intensity  of  the  organic  mitral  systolic 
murmur  is  localized  in  the  mitral  area  over  the  apex  of  the  heart, 
whence  the  murmur  is  transmitted  toward  the  left  axillary  re- 
pion,  not  infrequently  as  far  as  the  angle  of  the  scapula.  In  the 
case  of  this  murmur  the  direetiftn  of  transmission  is  not  deter- 
mined by  the  direetion  of  the  blood  stream,  whieh  is  regurgitating 
throufrli  the  ineompetent  mitral  orifice,  but  by  the  anterior  papil- 
Ifuy  musfles  and  the  wall  of  the  left  ventricle,  which  conduct 
the  sound  toward  llie  apex  of  the  heart. 

The  distance  In  wliieh  the  murmur  is  transmitted  is  influenced 
by  til*'  size  of  the  left  Vi*ntriele  and  the  transverse  diameter  of 
the  thorax.  Thus,  the  jrre.jter  the  hypertrophy  of  the  left  ven- 
tricle, Jind  the  more  limited  the  transverse  diameter  of  the  tho- 
rax, the  tnorr  nciirly  dops  the  cardiac  apex  approach  the  lat- 
eral tlioPfieii*  wall.  <ind  the  further  toward  the  seapular  anjjle  is 
the  muniiii)'  eondueted. 

The  iriurniur  occurs  diii'inij  vcntrinular  systole.  It  may  consume 
only  the  early  or  \h(*  latter  portion  of  this  phase  of  the  eardiac 
cycle,  or  it  uiay  re|thicc  tlin  first  sound  of  the  heart  at  the  apex. 
In  <(uality  the  nmruiiir  is  commonly  soft  and  blowing  or  musical 
and  at  Inw  ititeli.  'i'lie  Intensity  of  the  niunnur  varies  with  the 
state  fd*  the  iTiytK-ardiuin,  reinainiuff  intense  as  long  as  eompen- 
•sation  is  maintained,  a?id  iMT-oininj;  b'ss  <*lcarly  audible  or  dis- 
appearintr  when  dilatation  is  imminent  or  has  occurred.  The 
inurrniu'  is  usually  most  clearly  audible  with  the  (laticnt  in  the 
recumbent   fKosture. 

^rbc  mnrninr  of  riiitial  rcfrurtritation  is  less  constatdly  aeeoni- 
patiied  by  a  jialftable  thrill  tlian  is  the  nmrnuir  of  stcnnsis  of  this 
valve. 

The  mitral  syslolic  murmur  of  rddtitu  iniival  n i/Hrf/itufion,  oc- 
eurrinji:  during  the  course  of  acute  febrile  diseijses,  anemic  states, 
acute  parenchymatous  myocarditis,  and  after  exei-ssivc  ]diysical 
effort,  in  whi<*li  there  is  no  structural  deformity  of  the  valve,  but 
merely  a  stretching  fif  the  muscular  ring  at  the  base  of  the  valve, 
is  frequently  evaiieseent  in  its  manifestations,  lacks  the  initial 
intensity  of  the  organic  raitral  systolic  murmur,  is  not  attended 
by  accentuation  of  the  pulmonary  second  sound,  and  is  not  trans- 
mitted to  any  considerable  distance  from  its  point  of  maximum 
intensity. 
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The  pulmonary  second  sound  is  accentuated  in  the  majority  of 
eases  of  organic  mitral  regurgitation,  owing  to  right  ventricular 
hypertrophy  or  occurring  as  a  result  of  the  heightened  pressure 
in  the  pulmonary  circulation;  and,  in  long  standing  cases  with 
marked  changes  in  the  mitral  valve,  a  "safety-valve  leak"  fre- 
quently develops  at  the  tricuspid  valve. 

AORTIC  MURIISUBS 

Murmurs  generated  at  the  aortic  orifice  are  systolic  and  dias- 
tolic respectively,  as  they  are  occasioned  by  an  obstruction  to 
the  free  flow  of  blood  from  the  ventricle  into  the  proximal  portion 
of  the  aorta  during  ventricular  systole,  or  by  lesions  of  the  valve 
which  by  impairing  its  integrity  permit  a  portion  of  the  blood 
ejected  during  systole  to  regurgitate  into  the  ventricle  during 
diastole.  Systolic  murmurs  occurring  in  the  aortic  area  are  like- 
wise to  be  attributed  in  certain  instances  to  aortic  roughening, 
and  to  dilatation  of  the  proximal  portion  of  the  aorta,  in  the 
absence  of  stenosis  of  the  aortic  valve. 

Aortic  Systolic  Murmur. — Stenosis  of  the  aortic  orifice  is  at- 
tended by  a  systolic  murmur  of  striking  intensity  and  harsh, 
unmusical  quality,  with  its  point  of  maximum  intensity  in  the 
aortic  area,  in  the  second  intercostal  space  adjacent  to  the  right 
sternal  border.  The  murmur  is  conducted  from  its  site  of  produc- 
tion to  its  point  of  maximum  intensity  by  the  blood  stream  in  the 
ascending  aorta.  In  the  presence  of  extreme  grades  of  stenosis  of 
the  aortic  orifice,  associated  with  excessive  left  ventricular  hyper- 
trophy, the  intensity  of  the  murmur  is  such  that  it  is  audible  over 
the  entire  precordia,  and  may  readily  be  mistaken  for  a  systolic 
murmur  arising  from  the  mitral  valve.  Careful  auscultation  of 
the  precordia,  however,  will  reveal  the  point  of  maximum  inten- 
sity of  the  murmur  in  the  aortic  area. 

From  its  point  of  maximum  intensity  the  aortic  systolic  mur- 
mur is  transmitted  by  the  arterial  stream  into  the  carotid  and 
subclavian  arteries.  In  the  absence  of  coincident  incompetence  of 
the  aortic  valve  the  stenotic  murmur  is  followed  by  a  slightly 
muffled  second  sound  at  the  aortic  area,  the  muffling  of  the  sound 
in  this  instance  contrasting  in  a  striking  manner  with  the  purity 
of  the  second  sound  in  the  presence  of  a  systolic  murmur  gener- 
ated by  changes  in  the  proximal  portion  of  the  aorta.  The  aor- 
tic stenotic  murmur  is  quite  constantly  attended  by  a  palpable 
thrill. 
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The  majority  of  systolic  murmurs  encountered  at  the  a 
area  are  produced  not  by  organic  stenosis  of  the  aortic  \ 
which  is  a  comparatively  rare  lesion^  but  by  roughening  or 
tation  of  the  proximal  portion  of  the  aorta.  The  murmur  ar 
from  these  causes  does  not  possess  the  initial  intensity  oi 
aortic  stenotie  murmur;  its  quality  is  distinctly  less  harsh  an( 
musical  than  that  of  the  stenotic  murmur;  and  it  is  attende 
a  pure  or  accentuated  second  sound  at  the  aortic  area. 


Fig,  1  511  .-I,  — l'"int  of  maximum  inten- 
sity and  line  of  iran^niiaSiion  ui  aortic  sys- 
tolic nnirinur. 


Fig.     150  jW. —  I'oinl    of    njaximum 
<iity  and  line  uf  Lrainimi^sion  u£  aarti 
lolic  nnirmur. 


Aortic  Diastolic  Murmur. — A  diastolic  murmur  with  its  p 
of  maximum  intensity  n\  the  attrttc  ;jreH  is  indical  ivo  of  at 
refrurgitatioi).  The  nnderlyinn;  Ir-.siou  may  be  sbriiikint^  and  tl 
eniji^  of  the  eiisps,  riii»ture  or  perforation  of  a  eusp,  or  tlie  pres 
of  wai-ty  veriiH*osities  \iptm  the  eiisps,  which  prevent  their  a 
rate  eoapiatioii  diiriri|r  vetitrieiilar  diashtle.  Or  ag^aiii,  tlie  i 
mur  may  arise  as  the  result  of  the  inability  of  normal  eusps  to  ( 
an  abnormally  large  aortic  orifice,  constituting  in  this  insti 
rfkifivc  aortic  ngurgiiniion. 

The  aortic,  diastolic  murmur  is  most  clearly  audible  at 
aortic  area,  as  a  rule,  and  it  is  propagated  thence  in  a  direc 
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ranghig  downward  and  obliquely  across  the  sternum  toward  the 
cardiac  apex.  While  the  murmur  is  usually  most  intense  at  the 
aortic  area,  in  certain  cases  it  is  to  be  heard  most  clearly  over 
the  upper  portion  of  the  gladiolus  just  below  the  Angle  of  Louis 
or  over  the  cardiac  apex,  whence  it  is  transmitted  downward  and 
toward  the  left  axillary  region.  The  murmur  occurs  during  dias- 
tole, masking  or  replacing  the  second  sound  of  the  heart  at  the 
aortic  area.  It  is  loud  and  blowing,  but  commonly  is  not  harsh 
or  unmusical  as  in  the  case  of  the  aortic  stenotic  murmur. 


Fig,  lSl-,-i, — Points  of  maximum  inten- 
sity and  lines  uf  traiisnits5<ion  of  aortic  dias- 
lolic  murmur. 


Fig.  151-6. — Points  of  maximum  inten- 
sity and  lines  of  iransmisjion  of  aortic  dias- 
tolic murmur. 


While  llie  murmur  of  aortic  regurgitation  may  occur  alone,  it 
is  not  infrequently  accompanied  by  a  sy.stolie  aortic  murmur,  due 
to  coincident  stenosis  of  the  valve,  a  deformity  of  the  aortic  valve 
underlying  both  conditions,  and  fausing  both  stenosis  and  regur- 
gitatitm.  In  such  event  a  double  nuinnur  is  generated  at  the 
aortic  valve,  Avhich  is  harsh  during  systole,  and  less  harsh  or 
actually  blowing  and  musical  during  diastole.  Such  a  double 
murmur  is  apt  to  he  confused  during  a  casual  examination  with 
a  pericardial  frictinn  sound  with  its  tn-aiid-fro  rhytlim,  corre- 
sponding indefinitely  with  the  systole  and  diastole  of  the 
ventricle. 


i 
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TRICUSPID  MUEMURS 


Murmurs  are  not  frequently  encountered  at  the  tricusp 
fice;  but  when  they  are  present,  they  are  either  presystoHc 
tolie  in  time,  as  they  indicate  stenosis  or  regurgitation 
orifice  nf  the  heart. 

Tricuspid  Presystolic  Murmur, — The  tricuspid  stenotic  m 
is  audible  in  its  maximum  intensity  in  the  tricuspid  area  o^ 
lower  portion  of  the  3a:ladi(jlii.s,  whence  it  is  not  transmitt< 
is  due  to  tricuspid  stenosis,  which  is  usually  of  congenital  ' 
The  murmur  is  commonly  associated  with  a  thrill  over  t 
cuspid  area  torrether  with  an  enfeebled  pulmonic  sound, 
murmur  is  usually  attciulcd  by  moderate  dys[)iiea,  aud  by 
of  general  venous  stasis. 

Tricuspid  Systolic  Murmur. — A  systolic  murmur  arisinpf 
tricuspid  valve  is  indicative  (tf  trirnspid  regurgitatitin.    The 
ative  b'sidu  may  be  a  deformity  of  the  cusps  of  the  valve,  s 
as  a  ser|uiMK'c  of  ulcerative  endocarditis;  but  more  comm< 
systolic  murmur  at  this  valve  indicates  rrlfttivf  tricuspid 
ffiififiov,  which  is  the  rr'siilt  nf  iiu-rcased  blond  pressure 
pulmonary  cireulatifm   and  rnjr<irgcnicnt  of  the  right  ven 
occurring  as  the  result  of  an  obstructive  disease  of  the  k 
valvular  lesions  of  the  left  heart. 

The  point  nf  maxinuim  intensity  of  tlie  tricuspid  systolic 
mur  is  not  as  definitely  circumscribed  to  the  valve  area  as 
case  with  murmurs  arising  at  ctther  valves  of  the  heart;  but 
fnl  auscultation  of  the  precordia  will  usually  serve  to  loca 
in  the  tricuspid  area,  whence  it  is  transmitted  by  the  regui 
ing  bbtod  stream  toward  tlic  right  ami  iipward. 

The  first  sound  of  the  hcaif  is  obscin'rd  or  replaced  I 
murmur  in  the  tricuspid  art-ii.  Tin'  pnlmnuary  second  soui 
rics  in  intensity  with  ihc  couconiitant  state  of  the  myoeai 
In  Ihc  presence  of  simple,  isolate<l  lrieus]>id  regurgitatic 
second  sound  is  unaltered  in  intensity  or  is  slightly  enfe 
whereas  in  relative  tricuspid  regurgitation  the  second  sen 
accentuated  during  the  maintenance  of  right  ventrieular  1 
trophy,  to  become  enfeebled  with  the  supervention  of  righ 
tricular  dilatation. 

When   relative   tricuspid   regurgitation    develops    durin 
course  of  mitral  regurgitation,  it  is  instructive  to  conipai 
relative  intensity  of  the  systolic  murmurs  occurring  at  the 
and  at  the  tricuspid  valves.     With  failing  compensation  i 
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Fig.     ]52A.^l'inni    of    maxirTuiin    intensity         Kig*    15- /J. —  Point    of    mnKitnTtin    inlcnsi 
of  Irictispid  presystolic   murmur.  of  tricuspid  presystolic   miiTmur. 


Fig.    ISJvf— Point    of    maximum    intcn-  Fig.    153.H.— Point    of    niaximum    inle 

«ity    and   line   of    transmission    of    lriciis|>id        sity   and    line    of    iransmisaion    of    tricuiq 
»y*tolic  murmur.  lyitolic  murmur.  - 
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be  noted  that  there  is  a  progressive  augmentation  of 
sity  of  the  tricuspid  systolic  murmur  over  that  of  the  mi 
nnir  until  the  latter  is  masked  entirely  by  the   unduly 
tricuspid  murmur. 

The  tricuspid  systolic  murmur  is  commnnly  blowings  or 
in  fjuality.    In  the  presence  of  regurgitation  of  considerab| 
nituilc  there  is  to  he  noted  systolic  pulsation  in  the  jtio-nh 
and  occasionally  systolic  pulsation  of  the  hepatic  region. 

PULMONARY  MURWnmS 

^furmurs  at  tlie  pulmdnary  area  are  of  very  frequent 
rence,  liut  organie  disease  of  lliis  valve  is  quite  rare.  The  m 
ity  of  systolic  muniiurs  encountered  at  the  pulmonary  valvi 
fuuctidnal.  and  will  be  discussed  in  a  subsequent  paragr 
^runnucs  geiicraled  at  tiie  pulmonary  valve  are  systolic  and 
tnljc  in  time,  as  they  are  occasioned  by  stenosis  or  regurg^it 
af    I  he   valve. 

Pulmonary  Systolic  Murmur.— An  organic  murmur  at  the 
mnnarv  valve  is  oecasinnally  encountered  as  an  evidence  o 
gaiiif  I'liatigc  ill  the  ^alve.  1 1  is  usually  a  sign  of  pulmo 
sten(»sis  from  a  eougcnita!  tlefect.  The  murmur  occurs  dt 
ventricular  systole;  its  point  of  maximum  intensity  corresp 
aecnnttely  ^\'\^h  the  pulmonary  valve  area;  it  is  harsh  and  ui 
sical  when  due  tn  orLntnic  stenosis  of  the  valve;  and  it  is  ti 
niitlcd  upward  towanl  the  root  of  the  neck.  Tlie  second  s< 
of  llic  licart  as  appreciated  at  llie  pulmonary  area  is  impure 
replaeed  by  a  diaslolie  nnn-niur. 

Tlie  systtilic  mni'imir  of  rrfnlirr  p}ih)ionnr!f  s:trno,<iif!,  whit 
audible  in  the  presnice  of  dilatation  of  the  proximal  portio 
the  iruhnnjiary  artery,  is  less  harsh  than  is  the  ])ulinonary  f 
otic  murmur,  and  is  usually  unattended  by  dyspnea,  cyauosi 
signs  of  right  heart  failure.  In  this  case  the  pulmonary  sei 
sound  is  unimpaired  or  shows  slight  aeeentuation, 

Tlic  murmur  of  pulmonary  stenosis  may  be  confused  duri: 
casual  examination  with  the  systolic  and  diastolic  bruit  prod 
l)y  patency  of  the  interventricular  septum,  Rogers'  munnnr. 
congenital  defect  of  the  heart  is  attended  by  a  loud  and  ras 
murmur  with  its  point  of  maximum  intensity  in  the  fourth 
intereostal  .space  between  the  left  sternal  and  midclavicular  I 
The  murmur  is  commonly  attended  by  a  palpable  thrill, 
murmur  coutiuues  throughout  systole  and  diastole,  attaiuiuj 


AUSCULTATION   IN    CARDIOVASCULAR    DISEASE 


397 


Fig.   IB4-A. — Point   of   (naximuni   itittn-  Fig.   lS4*fl, — Point  of   maximum    inten- 

atty  and  line  of  transmUsion  af  pulmonary        sity  and  line  of   transmission  of  pulmonary 
■yBlolic  murmur.  syalolic  murmur. 


Fifir-  155-A. — Point  of  maximnm  intcn- 
<»itv  and  iinc  of  transniiaaion  ot  i>uliiionary 
diattoHc  murmur. 


Fig.  15S-fl. — Point  of  ma.ximum  inlcn* 
sity  and  tine  of  iranstntasiun  of  pulmonary 
diastolic  tnurmuf. 
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maxiimim  intensity  at  the  height  of  systole,  and  exhibiting  a  pro- 
gressive diminution  of  intensity  during  ventricular  diastole. 

Moreover,  in  the  presence  of  fibroid  retraction  of  the  anterior 
border  of  the  left  lungr,  when  an  extensive  area  of  the  right  ven- 
tricle is  exposed  directly  to  the  anterior  thoracic  wall,  the  eonus 
arteriosus  of  the  right  ventricle  is  likely  to  suffer  compression 
during  ventricular  systole,  with  the  consequent  production  of  a 
systolic  rumble  in  the  eonus.  The  murmur  arising  from  the  eonus 
is  obliterated  during  forcible  inspiration,  which  causes  the  ante- 
rior pulmonary  borders  to  intervene  between  the  ventricle  and 
the  chest  wall:  and,  moreover,  the  murmur  is  not  attended  by 
signs  of  embarrassment  of  the  right  heart. 

Pulmonary  Diastolic  Mnrmur,^ — A  diastolic  murmur  at  the  pul- 
monary area  is  significant  of  pulmonary  regurgitation,  due  to 
alteration  in  the  Lntegritj-  of  the  cusps  of  the  valve  incident  to 
ulcerative  endocarditis,  or  occurring  as  a  result  of  yielding  of 
the  muscular  ring  of  the  oritiee  so  that  the  normal  cusps  do  not 
close  the  abnormally  large  opening,  relative  pulmonary  ittsitffi- 
ciency. 

The  point  of  maximum  intensity  of  the  murmur  is  localized  in 
the  pulmouary  area  in  the  second  left  interspace,  whence  the  mur- 
mur is  propagated  tltiwiiward  along  the  left  sternal  border.  The 
murmur  is  audible  during  ventricular  diastole,  masking  or  re- 
pbifing  the  second  sound  at  the  pulmonary  area.  In  quality  the 
niurnuir  resembles  the  murmur  of  aortic  regurgitation,  save  that 
it  lacks  the  initial  intensity  of  this  murmur. 

The  Graham-Steel  murmur  is  a  diastolic  pulmonary  murmur, 
audible  in  its  ma.ximum  intensity  in  the  third  left  interspace 
adjacent  to  the  sternum,  soft  and  blowing  in  quality,  replacing 
the  second  sound  of  the  heart  in  this  area,  and  frequently  audible 
only  in  the  recumbent  posture.  It  is  siyrnifieant  of  stretching  of 
the  muscular  ring  of  the  pulmonary  valve  and  engorgement  of 
the  right  ventricle. 

FUNCTIONAL  MURMURS 

Functional   murmurs,  which   are   also   termed   iiiorganie,  acci- 

dental,  aiul  hemic  nuirraurs,  are  endocardial  bruits  which  arise  in 

a  heart  which  is  not  the  seat  of  permanent  structural  change. 

Functional  murmurs  are  not  caused  by  valvular  deformity;  but 

^  they  arc  attributed  to  excessive  fluidity  of  the  blood  incident  to 

'  anemia,  to  temporary  myocardial  weakness  during  the  course  of 
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acute  fevers,  or  to  stretching  of  the  valvular  orifices  as  a  result 
of  excessive  physical  effort. 

Functional  murmurs  are  audible  most  frequently  at  the  pul- 
monary area,  and  least  frequently  at  the  aortic  area.  They  are 
more  commonly  encountered  at  the  mitral  than  at  the  tricuspid 
area. 

Functional  murmurs  are  transient,  present  and  absent  at  con- 
secutive examinations,  and  do  not  persist  for  any  considerable 
length  of  time.  They  occur  during  ventricular  systole,  but  fre- 
quently do  not  consume  the  entire  systole  of  the  ventricle.  Func- 
tional murmurs  are  soft,  blowing  and  of  low  pitch,  and  are  not 
transmitted  beyond  the  limits  of  the  precordia.  When  due  to 
anemia  they  are  often  accompanied  by  arterial  murmurs  or  the 
humming-top  murmur  in  the  jugular  veins.  Moreover,  functional 
murmurs  are  not  attended  by  changes  in  the  character  of  the 
radial  pulse,  and  are  not  accompanied  by  appreciable  changes  in 
the  outline  of  the  heart. 

MULTIPLE  MURMURS 

While  organic  and  functional  murmurs  arising  at  the  various 
valves  of  the  heart  are  separate  entities  and  have  been  described 
singly,  it  is  to  be  borne  in  mind  that  two  or  more  murmurs  may 
coexist  in  the  same  subject,  the  differentiation  of  which  is  not 
infrequently  attended  with  considerable  difficulty. 

When  two  distinct  murmurs  are  encountered  at  two  valve  areas, 
as  for  instance  at  the  aortic  and  the  mitral  areas,  the  mere  pres- 
ence of  two  murmurs  at  two  valves  does  not  necessarily  signify 
organic  disease  of  both  valves,  as  one  murmur  may  be  relative. 
Thus,  organic  regurgitation  at  the  aortic  valve  may  be  attended 
by  dilatation  of  the  left  ventricle  and  yielding  of  the  mitral  ring. 
The  mitral  murmur  in  this  instance  is  due  to  relative  mitral  re- 
gurgitation. Similarly,  in  organic  mitral  insufficiency  there  is 
not  infrcfiuently  an  associated  relative  tricuspid  regurgitation. 

When  two  murmurs  occur  at  two  phases  of  the  cardiac  cycle, 
one  systolic  and  the  other  diastolic,  this  fact  is  of  considerable  aid 
in  the  differential  diagnosis.  When,  however,  two  murmurs  oc- 
curring at  the  same  phase  of  the  cardiac  cycle  are  discovered,  the 
differentiation  must  rest  largely  upon  the  points  of  maximum 
intensity  and  the  lines  of  transmission  of  the  murmurs.  The 
quality  of  the  murmurs  in  this  instance  is  of  some  assistance,  re- 
membering the  general  rule  that  stenotic  murmurs  are  harsh  and 
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unmusical,  while  regurgitant  murmurs  are  generally  soft,  blow- 
ing or  musical.  If,  on  the  contrary,  both  murmurs  are  alike  in 
quality,  it  is  probable  that  there  is  only  one  murmur,  which  is 
transmitted  from  the  orifice  where  it  is  generated  to  a  second 
valve  area,  as  in  the  case  of  the  transmission  of  the  murmur  of 
aortic  regurgitation  to  the  apical  area  of  the  heart. 

Moreover,  murmurs  arising  in  the  heart  must  be  differentiated 
from  a  possible  cardiorespiratory  murmur  by  directing  the  pa- 
tient to  suspend  respiration,  whereupon  the  latter  will  disappear. 
The  differential  points  between  endocardial  murmurs  and  the 
pericardial  friction  sound  are  detailed  in  a  subsequent  paragraph. 
Finally,  m  the  differentiation  of  multiple  murmurs  the  ausculta- 
tory findings  must  be  correlated  with  the  general  appearance  of 
the  patient  and  such  accessory  signs  as  edema,  dyspnea  and 
cyanosis, 

THE  CARDIORESPIRATORY  MURMITR 

When  a  segment  of  th(^  anterior  border  of  the  lung  is  anchored 
by  pleural  or  pleiiropericardial  adhesions  between  the  ventricle 
and  the  thoracic  wall,  aiul  when  daring  the  course  of  hypertro- 
phic euiphysenia,  chronic  ulcerative  phthisis,  or  massive  pleural 
effusion  the  anterior  borders  of  the  lungs  intervene  between  the 
heart  and  eliest  AvalJ,  there  is  freqnciilly  generated  a  systolic 
'Mdow"  or  "wliiff/'  which  is  dt'tccted  near  the  cardiac  apex, 
iiloii*r  till"  left  border  of  ilie  lirart  or  t  veil  lo  the  right  of  the  ster- 
num, the  cnrdionspiniforif  murnuir.  T)ie  sotiiid  elicited  under 
these  eireiiiHstatiees  should  in  all  eases  be  assigned  to  its  real 
eanse;  namely,  tlie  sudden  eximlsiMn  of  air  i'l'om  a  portion  of  the 
hing  by  tfie  impact  id*  the  heart  during  systole.  Occasionally  the 
snniid  i.s  encountered  in  the  absence  of  pulmonary  disease  when 
the   left  ventricle   is   excessively  hypcrtropliicd. 

The  intensity  of  the  cardiorespiratory  uiurmnr  is  generally  ac- 
centuated upon  deet)  inspiration;  and  the  murmur  not  iufre- 
(luently  bee(»iii<*s  inaudible  upon  forced  expiration,  as  a  result  of 
tlie  expiratory  j'eeessinn  of  the  anterior  pulmonary  borders.  Not 
iufrequeutly  the  murnnir  is  suppressed  when  the  subject  assumes 
the  recumbent  posture.  AVhile  the  adveiititifius  sound  occurs  dur- 
ing ventricular  systole,  it  does  not  eoincitle  accurately  with  the 
connneneement  or  termination  of  this  jihiise  of  the  cardiac  cycle, 

t  is  usually  audible  during  the  middle  of  systole. 
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PERICARDIAL  FRICTION 

In  the  presence  of  inflammation  of  the  pericardium  the  sur- 
faces of  the  visceral  and  parietal  membranes,  which  s:lide  noise- 
lessly over  each  other  during  health,  become  roughened,  and  a 
friction  sound  is  g^enerated,  the  intensity  and  quality  of  which 
depend  upon  the  decree  of  pericardial  inflammation  and  the 
power  of  the  cardiac  contractions.  Depending  upon  the  state  of 
the  pericardial  surfaces,  a  sound  is  produced  which  varies  in 
quality  from  that  of  the  sound  which  is  produced  upon  pfcntly 
stroking  a  silken  fabric  to  a  loud,  rasping  sound  similar  to  the 
sound  produced  by  the  creaking  of  new  leather.  The  pericardial 
friction  sound  corresponds  roughly  with  the  sounds  of  the  heart, 
but  not  with  the  same  accuracy  as  do  endocardial  murmurs,  as 
the  phases  of  the  friction  sound  last  longer  than  do  the  normal 
heart  sounds.  To  these  sounds  there  may  be  added  a  presystolic 
friction  sound  occurring  during  auricular  systole. 

As  a  rule,  the  friction  sound  is  most  distinctly  audible  along 
the  left  sternal  border  between  the  second  and  fourth  intercostal 
spaces,  though  in  certain  instances  it  is  limited  to  the  region  of 
the  cardiac  apex. 

In  differentiating  pericardial  friction  from  endocardial  mur- 
murs, the  examiner  should  bear  in  mind  the  inherent  differences 
between  the  two  phenomena.  Endocardial  murmurs  bear  a  far 
more  definite  relation  to  the  events  of  the  cardiac  cycle  than  do 
the  phases  of  the  pericardial  friction  sound.  Pressure  exerted 
upon  the  precordia  by  the  bell  of  the  stethoscope  frequently 
serves  to  accentuate  the  intensity  of  pericardial  friction,  but  the 
same  maneuver  is  without  effrot  ui)uii  the  intensity  of  endocar- 
dial murmurs. 

Forced  inspiration  exerts  (niitc  a  different  influence  upon  the 
sounds  emanating  from  the  two  soiu-ces.  Thus,  full  inspiration 
by  exerting  pressure  upon  thr  pcrifartlial  surfaces  intcnsifif.s  tlie 
pericardial  friction  sound,  while  the  same  act  causes  a  diminu- 
tion in  the  intensity  of  ciuloi-ardial  niumuirs  by  the  introduction 
of  the  anterior  borders  of  the  lungs  between  the  heart  and  the 
thoracic  wall.  While  many  endocardial  murmurs  are  transmit- 
ted far  beyond  the  limits  of  the  prt-cordia,  pericardial  friction  is 
limited  to  the  precordia,  and  freciurntly  it  is  audible  over  only  a 
restricted  portion  of  this  area. 

Changes  of  posture  exert  a  7uore  striking  inlluence  upon  the 
intensity  of  pericardial  frictinu  than  is  the  ease  Avith  endocardial 
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murmurs.  The  friction  sound  is  intensified  by  bending  the  trunk 
forward,  and  the  sound  frequently  disappears  when  the  subject 
assumes  the  recumbent  posture.  Upon  auscultation  of  the  preeor- 
dia,  the  impression  is  conveyed  to  the  examiner  that  the  peri- 
cardial friction  sound  is  generated  immediately  beneath  the 
integument,  whereas  endocardial  murmurs  seem  rather  to  oome 
from  the  depths  of  the  thorax.  Moreover,  pericardial  friction  is 
an  evanescent  sound;  frequently  present  and  absent  upon  consec- 
utive examinations,  and  changing  in  intensity  from  hour  to  hour» 
changes  whieli  are  not  observed  in  organic  murmurs  of  the  heart. 

In  certain  cases  the  outline  of  the  area  of  cardiac  dullness  is  of 
assistance  in  the  differentiation,  that  of  pericarditis  differing 
essentially  from  that  which  attends  the  cardiac  enlargement  inci- 
dent to  chronic  valvular  disease. 

Pericardial  friction  must  be  differentiated  from  certain  sub- 
sternal sounds  of  doubtful  etiology.  In  the  presence  of  eardiop- 
tosis  the  cardiac  sounds,  as  elicited  over  the  lower  sternal  region, 
fretjucntly  possess  a  harsh  scraping  or  scratching  quality,  the 
jyphosternal  cruuch,  which  may  be  mi.staken  for  the  pericardial 
friction  sound.  Of  unccrttiin  ctifvlogy,  this  sound  is  detected  in  a 
good  many  normal  subjects. 

Pleuropericardial  friction,  generated  in  the  presence  of  inflam- 
matitiu  of  the  pleura  in  jvlation  with  the  pericardium,  is  usually  to 
be  detected  along  the  left  border  of  the  precordia  or  in  the  region 
of  the  cardiac  apex.  The  sound  in  this  instance  bears  a  definite 
relation  tn  the  movements  of  the  henrt;  but  it  is  also  intluenced 
by  the  excursions  of  the  anterior  pulmonary  borders.  If  the  area 
of  inflammation  is  situated  upon  the  visceral  pleura  of  the  left 
lung,  in  contact  with  tlie  pericardium,  the  sound  is  abolished  dur- 
ing forced  expiration,  at  which  time  the  lappet  of  lung  recedes 
from  the  heart.  Again,  if  the  area  nf  iidbniimatidii  is  situated 
upon  the  costal  pleura,  anterior  to  the  heart,  during  forced  in- 
spiration the  sound  is  enfeebled  or  abolished  by  the  intervention 
of  the  anterinr  bcirder  of  the  left  lung  between  the  pericardium 
and  the  inflamed  pleura. 

PERICARDIAL  SUCCUSSION  SOUND 

In  tJie  lU'csencc  of  air  and  fluid  in  the  pericardium  during  the 
course  of  hydropneumopericardium,  a  medley  of  splashing  and 
gurgling  sounds  is  generated  by  the  movements  of  the  heart, 
the   prrieardkil  auccnsifiwn  mund.     The  sounds  in   certain   cases 
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possess  a  metallic  consonance,  hence  the  name  meiallic  gurgle, 
sometimes  employed  to  describe  them.  In  other  instances  the 
sound  is  analogous  to  that  which  is  produced  by  a  water-wheel 
in  motion,  whence  the  name  bruit  de  moulin.  The  sound  is  occa- 
sionally audible  without  the  aid  of  the  stethoscope;  and,  upon 
auscultation  of  the  precordia,  its  intensity  may  completely  ob- 
scure the  cardiac  sounds.  The  sound  is  not  influenced  by  the 
suspension  of  respiration. 

VASCULAR  MURMURS 

As  endocardial  murmurs  are  generated  by  deformities  of  the 
valves  of  the  heart  and  by  alterations  in  the  density  of  the  blood, 
so  also  under  somewhat  similar  conditions  murmurs  are  gener- 
ated in  the  arteries  and  veins. 

ARTERIAL  MURMURS 

Auscultation  of  the  arteries  may  reveal  the  presence  of  mur- 
murs in  the  aorta,  the  carotid,  subclavian,  brachial  and  femoral 
arteries.  During  auscultation  of  peripheral  arteries  the  stetho- 
scope should  be  applied  evenly  to  the  integument  but  not  with 
sufficient  force  to  diminish  the  lumen  of  the  vessel,  as  constriction 
of  the  lumen  will  engender  an  audible  bruit  in  the  normal  artery. 

The  Aorta. — Upon  auscultation  of  the  aorta  in  the  left 
interscapular  region  a  systolic  murmur  in  the  vessel  is  a  sign  of 
aneurysm  of  the  aorta.  The  murmur  is  accompanied  by  the 
concomitant  signs  of  aneurysm;  namely,  dullness  on  percussion, 
frequently  a  palpable  thrill,  pulsation  of  the  chest  wall  in  many 
instances,  and  diverse  pressure  symptoms.  Frequently  there  is 
to  be  detected  a  palpable  tracheal  tug. 

The  Carotids. — Upon  auscultation  of  the  carotid  artery  the  first 
and  second  sounds  of  the  heart  may  sometimes  be  heard,  although 
the  first  sound  is  more  frequently  inaudible.  These  sounds  are 
not  to  be  confounded  with  murmurs,  as  they  are  merely  the  nor- 
mal sounds  of  the  heart  which  are  transmitted  along  the  course 
of  the  blood  stream.  Endocardial  murmurs,  however,  are  simi- 
larly transmitted,  a  harsh  systolic  murmur  audible  over  the  ves- 
sel signifying  aortic  stenosis,  aortic  roughening  or  aneurysm  of 
the  arch.  The  transmitted  second  sound  of  the  heart  may  be 
replaced  by  the  diastolic  murmur  of  aortic  regurgitation. 

The  Subclavian  Artery. — In  certain  eases  of  apical  pulmonary 
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tuberculosis  a  systolic  murmur  is  audible  o%'er  the  course  of  the 
subclavian  artery.  The  murmur  in  this  case  is  due  to  constriction 
or  to  bending  of  the  lumen  of  the  vessel  by  the  traction  of  pleural 
adhesions.  A  diastolic  murmur  is  occasionally  audible  in  the 
subclavian  artery  in  aortic  regur|?itation. 

The  Femoral  Artery, — In  many  eases  of  aortic  regurgitation  a 
double  murmur,  systolic  and  diastolic,  is  to  be  elicited  by  auscul- 
tation of  the  femoral  artery.  The  systolic  murmur  results  from 
the  sudden  injection  of  blood  into  the  aorta;  while  the  diastolic 
murmur  results  from  the  reflux  of  blond  during  diastole,  since  at 
this  time  the  intraveiitrieular  pressure  is  lower  than  the  pressure 
in  the  perif^hcrnl  eirenlation.  This  double  murmur  constitutes 
Duroziez^s  sign  of  aortic  re^nu"t?itation.  Friedreich  elicited  the 
sign  with  great  constancy  in  aortic  re^ursaritalion,  and  also  found 
it  present  with  mioiirysm  of  the  aorta  and  in  left  ventricular 
hypertrophy  with  cniuiii'tcut  aortic  valves. 

VENOUS  MUEMURS 

A  poutiiuions  miuiiuir  may  Ll'  elicited  over  the  jugular  vein 
in  I  lie  intrmal  siilijct-t  by  tij^Hilly  Mpplyinor  the  bell  of  the  stetho- 
.scn]ie  t<(  the  jnt('<rviiiif-nt  over  the  course  of  the  vessel.  A  similar 
murmur  may  ofiMisiniKilly  be  t'licitcil  by  turning'  the  head  far  to 
niio  si(li\  due  to  eouslrietiou  of  the  juy[nhir  vt'in  by  bands  of  the 
cervical  fascia  and  the  (uiiohyoid  muscle.  Hence.  dnrJnisr  auseul- 
fatifuii  nf  lliis  vessel  tlit^  st«>thoseniH'  should  be  lightly  applied  to 
till'  i(ite«ritni<'iit.  and  tin-  head  slioidd  be  maintained  in  a  sym- 
metrical pdsilion. 

The  Venous  Hum.— The  jn-im-ipal  dia}Lnu>stic  sign  afforded  by 
ausi'ultati*ifi  of  the  vnioiis  system  is  the  vrnons  hum,  hHmming- 
iop  wurmnr,  uuu'fi  ^uuroHtr,  or  hntif  tic  tJiahlc.  This  murmur 
whiefi  is  contiriUKiis,  has  l>eeii  compared  to  the  sound  of  the  buzz- 
ing of  insects  and  tn  the  sound  of  a  cirfular  saw  in  action,  com- 
parisons which  give  Init  an  impprfect  concept Idii  uf  tlie  (luality  of 
the  souiul. 

The  sound  is  commonly  to  be  i^lieited  over  both  jugulars,  hut  it 
is  more  intense,  as  a  rub\  over  the  right  vein.  Tlte  murmur  has 
its  maximum  intensity  over  the  inner  third  of  the  clavicle.  The 
intensity  is  incrcasfMl  nhen  the  jiatient  assumes  the  upright  pos- 
t!ire,  during  inspiration,  and  during  diastole,  factors  which  favor 
a  more  rapid  flow  of  blood  through  the  veins. 

The  murmur  is  generated  in  the  bulb  of  the  jugular  vein  and 
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not  in  the  carotid  artery,  as  described  by  Laennee.  The  intra- 
venous origin  of  the  murmur  is  demonstrated  by  the  facts  that 
the  murmur  is  continuous  and  is  not  intermittent  as  are  arterial 
bruits;  and  that  it  can  be  entirely  suppressed  by  light  compres- 
sion of  the  jugular  vein,  a  compression  too  insignificant  to  appre- 
ciably influence  the  action  of  the  carotid  circulation. 

The  venous  hum  is  occasionally  to  be  elicited  in  the  young 
subject  during  health;  but  in  the  vast  majority  of  eases  its  pres- 
ence points  to  anemia,  espeeiall}^  chlorosis  and  pernicious  anemia, 

Friedreich  has  detected  a  simitar  venous  murmur  in  the  right 
interscapular  region  at  the  level  of  the  third  and  fourth  dorsal 
vertebrae,  which  occurred  in  conjunction  with  the  venous  hum  in 
the  jugular  veins,  and  which  he  attributed  to  excessive  fluidity  of 
the  venous  content  of  the  superior  vena  cava. 


GHAPTEB  XVI 

SPHYGMOMANOMETRY 

Blood  pressure  may  be  estimated  by  several  types  of  sphygmo- 
manometer, Ihe  procedure  constituting  sphygraomanometry.  For 
practical  work  one  of  the  modifieations  of  the  Riva-Rocci  instru- 
ment will  be  fnund  p:enerally  satisfactory,  the  ba^iis  of  all  sphyg- 
mnmanoineters  of  lliis  type  consisting  of  an  inflatable  rubber  bag 
contained  in  an  inolastie  euff,  a  mercury  manometer,  and  an  air 
pump  so  e(ttyn'e1('<l  by  rubber  tubing  that  the  air  which  is  pumped 
is  distributed  with  equal  pressure  to  the  cuff  and  the  manometer. 
A  further  type  of  instrument,  which  dispenses  with  the  use  of 
the  mercury  numomoter,  and  which  instead  of  recording  the 
pressure  in  millimeters  of  mercury  records  the  pressure  upon  a 
dial,  is  the  Rogers  Tycos  spbygiTiomaiKuncter. 

With  eitlifi"  type  of  instrument,  in  recording  the  blood  pressure 
two  rncllidds  mny  be  employed;  nHuiely,  the  palpatory  method, 
and  the  ;iuscultri1ory  method.  WhiLdii'Vcr  method  i.s  employed, 
certain  d<*tfiils  of  the  tf*rhnic  must  be  oliservcd  in  order  to  obtain 
iiccurati'  rrsutts.  The  pi-essure  is  usually  recorded  from  the 
brachial  arlcry  during  the  rnutinc  exfiminnlion,  as  it  is  readily 
accessible  and  is  almost  on  a  level  with  the  heart.  The  cuff  should 
be  applied  1o  the  nrm  at  least  two  inches  tibovc  the  bend  of  the 
elliow;  the  connections  of  the  tubing  1n  the  different  portions  of 
the  instrument  should  be  air-tight;  the  dilatable  rubber  baj? 
shotild  be  cMrefuIly  adapted  to  the  inner  aspect  of  the  arm,  over- 
lying (he  l)rachial  artery;  and  the  cuff  slntuld  be  snugly  applied, 
but  not  with  sufficient  force  to  interfere  with  the  Acnous  return. 
Nn  fabric  sliould  be  permitted  to  intervene  between  the  cuff  and 
the  integument;  and  tlie  clothing  of  the  extremity  should  be 
removed  in  order  to  avoid  constriction  of  the  artery  by  rolling  up 
a  sleeve. 

Clinically  it  is  desirable  to  estimate  the  blood  pressure  during 
ventricular  systole  (systolic  pressured  ;  during  ventricular  dias- 
tole (diastolic  pressure) ;  and  to  determine  the  difference  between 
these  figures  f pulse  pressure). 

Palpatory  Method. — With  the  instrument  properly  adjusted  to 
the   arm,   air  is   slowly   pumped   into   the   cuff  and   manometer 
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until  the  pulse  becomes  inappreciable  to  the  fingers  palpating  the 
radial  artery.  When  the  puhe  disappears,  the  mercury  is  pumped 
up  10  or  15  millimeters  above  this  point  j  and  the  release  valve  is 
turned,  allowing  the  mercury  column  to  slowly  descend.    At  the 


Fig.  156. — The  Er]angt-r  sphygmomanomttf r  with  ihe  Hirsclifcldcr  attachments  by 
means  of  which  simullancous  tracinRS  can  lie  obtained  from  Ihc  lirachial,  carotid,  atid 
venous  pulses.      (From   Warlietd.) 

instant  that  the  pulse  becomes  again  appreciable  at  the  wrist  the 
release  valve  is  closed,  and  the  systolic  pressure  is  read  upon  the 
scale  or  dial. 


ih^  liiiftf  iit^»ikuit  i»  tAHtuhffl  tn  Mi«r  normal  adult  male  sol^iect 
Ihf  ^fihUK  liUihil  itn-mHtu  MV'rafrHi  V.^i  miUimet'^rs.  The  dims- 
l/il(f<  \iptmmut^  h^t'thu**  **^'  thi\inu*^*'m  in  lh#r  normal  adult,  rep- 
ii'^ttfuhtin  it^iitih»im»uty  Uh  \nr  f'*'til  of  th*j  nymolio  pressure  in 
ilo'  iihttniil  #»mI»J<'"«  I  Im  //t»U<»  ifi'i'Miirf  in  th**  norma]  adult  varies 
fi'ilH  ♦'/  hi  hil  »<HJhii(»  h'H»,  ii'|»r»'»»'filiiiu^  nfjproximatfly  15  to  20 
\in  Mill  i,f  i\n  t\tH»,iit\ti'  i$ttmmiutr,  Ihrwi'viT,  H  ptilsf  pressure  of 
•H>  H)ll)»Mn  l»'ii»  »»'jiii'«(i'/j|f'  fin*  »'»hi'Mir  Inni*  of  Hufrty  in  the  nor- 
mimI  »<(i!'.)«''t  (  <hmI  (»  |(ul"»    prji<«Niir<'  mImivi'  iIijh  Jljfyrc  is  to  be  con- 

A(«iiHjliiili»iy  MwUhhI.     Till'  (jiHcuHulnry  imjlhod  of  estimating 
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the  blood  pressure  is  more  accurate  than  is  the  palpatory  method; 
and,  in  addition,  it  shows  wider  ranges  of  pressure  in  the  individ- 
ual case.  The  systolic  pressure,  as  determined  by  the  auscultatory 
method,  is  always  from  7  to  10  millimeters  above  that  registered 
by  the  palpatory  method,  whereas  the  diastolic  readings  range 
from  10  to  15  millimeters  below  those  obtained  by  the  palpatory 
method. 

In  estimating  blood  pressure  by  this  method  the  bell  of  the 
stethoscope  is  applied  over  the  brachial  artery  just  above  the 
bend  of  the  elbow,  and  the  cuff  is  inilated  until  all  sound  disap- 
pears.   Havint?  attained  this  point,  the  air  is  allowed  to  slowly 


Fig.  158.— /f.  The  I'auKht  Wood  pressure  itistnimciU.  An  exccJlcxn  insirumcnt  whicli 
ia  quile  easily  carritrl  ahout  ami  is  not  easily  Ijirokcn,  iFroni  Warfield.)  B.  Detail  of  thi 
diat  in  the  "Tycos"  iiistrumrnt.     tFroni  Warrteld.) 


escape  from  fhe  eiiff,  whereupon  a  series  of  sounds  are  audible, 
which  have  been  divided  into  five  phases. 

The  firfil  phase  is  represented  by  the  first  sound  which  is  audi- 
ble, and  represents  the  proper  ])oint  at  which  to  record  the  sijstolic 
pressure.  The  sound  is  attributed  by  Erlanger  to  the  water- 
hammer  action  of  the  blood  column  at  the  instant  of  its  contact 
with  the  rcliitivcly  stationary  coliinm  belnw  the  point  of  constric- 
tion. The  first  i)hase  is  qniekly  followed  by  a  peculiar  murmuring 
sound  as  the  tension  in  the  cuff  is  lowered,  the  srcond  phasr^ 
which  is  attributed  to  the  induction  of  "fluid  veins'*  in  the  blood 
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the  age  of  the  subject ;  but  with  advancing  age  in  the  ac 

ject  there  is  a  progressive  increase  in  blood  pressure. 

Pathologic  Van&tioits.— When  a  high  systolic  pressure 
countered  in  a  patient  who  is  and  has  been  in  repose,  it  poi 
cardiac  hypertrophy,  the  causes  of  which  are  to  be  soug 
chronic  nephritis,  whether  a  glomerulonephritis  or  a  diffiis 
rosis  of  the  kidney ;  to  arteriosclerosis,  or  increased  intrac 
pressure.  In  the  pregnant  woman  it  may  point  to  thre« 
eclampsia.  In  cardiovascular  disease  a  high  systolic  pr( 
which  is  accompanied  by  an  increased  pulse  pressure  xxsut 


I'iK.    1^>1, — <Ui<i*Tv:ilt»>n   l"V   l!>e  aii<i(ili.Tiiiry   ntoilii><l  and  a   mercury  in?tTUTii<fnt       Or 
regulates  ilic  stoptock  wliich  releases  air  gradiiallj-.     (From  Warficld.) 


itMlir.'i  I  i\  ('  of  jj(li'(|ti;j(('  coTiipi'tisiit  ion ;  whrrL'iis  a  normal  or 
(■red  syslnlir  jircssurc  witfi  a  diminished  pulse  ]ir('ssui"e  poiri 
l!irr»trnr'd  ciirdiiir   ('allure. 

In  the  ()rrsfncc  of  auloinloxicaf ion  tlic  sysftdii-  pressu 
frrijuntdy  eli'VJttcd  as  Hie  result  ot*  tlic  elaboration  of  toxic  1 
ill  tlie  fiastroiidestiiial  Iract. 

A  decrease  in  t!if  systolic  pressure  neeompanies  extensive 
oi"  blooil,  internal  or  exterrnil,  nialnulrition.  the  cachexia  ol 
lifriiant  disease,  (dironic  alcoholism,  myocardial  dewcnera 
pericardial  cllfusion,  orthostatic  albuminuria,  and  the  vas< 
asthenia  of  Aiklison's  disease. 
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The  importance  of  variations  in  the  diastolic  pressure  has  come 
to  be  generally  recognized.  The  diastolic  pressure  represents  the 
degree  of  peripheral  resistance  which  mnst  be  overcome  before 
the  left  ventricle  may  discharge  its  contents;  and  if  this  pressure 
is  raised,  as  it  is  in  arterial  fibrosis  and  chronic  renal  inllarama- 
tton,  an  added  burden  is  thrown  upon  the  heart  before  the  blood 
can  begin  to  circulate.  -  Moreover,  when  a  high  diastolic  pressure 
is  encountered,  it  is  of  the  first  importance  from  the  standpoint 
of  prognosis  and  treatment  to  determine  whether  it  is  accom- 
panied by  an  increase  in  the  systolic  pressure,  or  whether  the 
increase  is  due  to  functional  angiospasm.  In  aortic  regurgitation 
the  diastolic  pressure  is  low,  wliile  the  systolic  pressure  is  com- 
monly increased,  giving  a  very  large  pulse  pressure.  In  toxic 
goitre  the  diastolic  pressure  is  likewise  lowered,  with  an  approx- 
imately normal  systolic  pressure. 

The  pulse  pressure  deserves  careful  study  in  all  cases  in  which 
sphygmomanometry  is  practiced.  The  pulse  pressui'e  represents 
the  contractile  power  of  the  left  ventricle  in  excess  of  the  diastolic 
pressure;  or,  in  other  words,  the  power  of  the  left  ventricle  over 
and  above  the  peripheral  resistance.  During  the  course  of  lobar 
pneumonia,  when  the  heart  is  laboring  under  an  increased  load, 
a  daily  record  of  the  pulse  pressure  gives  valuable  information  as 
to  the  state  of  the  myocardium,  and  affords  a  valuable  prognostic 
and  therapeutic  index.  As  the  overtaxed  heart  fails,  the  sys- 
tolic pressure  gradually  approximates  the  diastolic  pressure, 
the  pulse  pres.sure  steadily  diminishing  until  the  point  is  reached 
at  which  the  coronary  circulation  is  inhibited  and  the  nuclear 
centers  are  no  longer  supplied  with  blood,  the  point  at  which 
life  becomes  impossible.  A  systolic  pressure  of  60  millimeters 
seems  to  be  the  minimum  pressure  compatible  with  life,  although 
lower  pressures  nre  recorded  in  the  earlier  literature. 

Venous  Pressure.— Hooker,  who  has  devised  an  apparatus 
which  permits  the  recording  of  the  venous  pressure,  finds  a  pro- 
gressive rise  of  venous  pressure  from  youth  until  old  age.  Impair- 
ment of  the  myocardium,  attended  by  lowering  of  the  systolic 
arterial  pressure,  is  accompanied  by  a  concomitant  rise  of  venous 
pressure.  Frequently  an  increase  in  venous  pressure  is  the  earli- 
est sign  of  failing  compensation.  Clark  finds  that  a  venous  pres- 
sure of  20  centimeters  of  Avater  represents  the  limit  between 
adequate  coropensrition  and  decompensation  of  the  heart,  and  that 
a  rise  above  this  point  is  apt  to  be  followed  by  cardiac  failure. 
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A  rough  estimate  of  the  venous  pressure  may  be  made  by  ob- 
serving the  superficial  veins  upon  the  dorsum  of  the  hand  when 
the  latter  is  raised  above  the  level  of  the  heart.  Normally  these 
veins  should  collapse  when  the  hand  is  raised  above  the  level  of 
the  heart,  and  they  should  practically  collapse  with  the  hand 
at  the  level  of  the  cardiac  apex.  But  in  the  presence  of  increased 
venous  pressure  the  veins  fail  to  collapse  when  the  hand  is  raised 
even  above  the  level  of  the  heart, 

Oliver  states  that  the  venous  pressure  may  be  estimated  in 
millimetei's  of  mercury  by  multiplyiug  by  2  each  inch  above  the 
level  of  the  cardiac  apex  at  which  the  veins  collapse. 
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INTEODUCTION 

For  an  observer  to  be  able  to  recognize  and  interpret  correctly 
abnormal  signs  that  may  occur  during  the  examination  of  an 
organ,  he  must  be  conversant  with  the  evidences  of  its  normal 
action,  and  the  causes  of  their  manifestation.  Before  entering 
upon  a  discussion,  therefore,  of  the  abnormalities  of  the  heart  beat 
and  their  causes,  a  brief  review  will  be  made  of  the  factors  which 
underlie  the  production  and  regulation  of  the  normal  heart  beat. 
Consideration  will  be  given  also  to  a  description  of  the  physical 
signs  which  accompany  the  normally  beating  heart  and  the  man- 
ner of  their  production  clinically.  Further  than  this,  certain 
factors  necessary  to  normal  cardiac  function  will  be  reviewed 
which  give  no  direct  clinical  evidence  of  their  interplay,  but 
whose  presence  can  be  demonstrated,  and  whose  function  must 
be  understood  before  one  attempts  to  interpret  variations  from 
the  normal. 

The  Signs  of  Normal  Heart  Action. — The  signs  which  give  evi- 
dence of  the  beating  of  the  nonnal  heart  are:  (1)  an  impulse 
against  the  chest  wall,  (2)  a  double  sound  with  each  cycle  and 
(3)  a  pulse  wave  in  the  peripheral  arteries.  These  are  all, 
broadly  speaking,  phenomena  of  ventricular  origin.  It  is  only 
by  indirect  evidence  that  the  clinician  is  aware  of  the  action  of 
the  normal  auricle.  The  ventricle*  constitutes  the  main  bulk 
of  cardiac  musculature ;  it  is  the  pump  whose  continued  working 
is  essential  to  the  life  of  the  organism.  The  auricle  receives  the 
blood,  but  the  ventricle  must  send  it  to  lungs  and  periphery. 
Evidences  of  disease  elsewhere  in  the  heart  are  of  importance 
only  as  they  may  indicate  an  interference,  direct  or  indirect,  with 
ventricular  function. 


•In   what    follows,    the   term    ventricle   will    be   used   tc   refer    to    the    musculature    of 
both  ventricular   chambers. 


i^  tke  trodUe  to  satj  that  W 

tiao.*'  aid  **ifTCf«kr  knrl  aedM**  )k^  n.ftuia,  stnetlj 
speakiBg;  attlr  to  tke  leuon  oi  tW  nfriik  TW  avridesy  in- 
deed, mar  b«  rrecarded  «s  a^eessonn,  ike 
as  ik€  kimrt. 

Bat  it  is  mitkin  tk^  zf^essorj  part  af  tke 
keart  that  the  rate  and  obaes^ 
arc  eoatzttUed ;  aod  it  ts«  bcfe  -V^ar,  d«e  %• 
there  <»*  to  t^  assurcption  by  ~  oi  the  heart  of  foae- 
tii/tts  ihai  DvnrM&Uy  r>e&2d«  in  :bc  A:kr>c.  -.bnoemal  Ttutjnm- 
iar  r*i(W  or  rfcvtij_*  ArL>*r   4!ii  a-^   -''^^         . aieal^. 

Tht  Mansal  Heart  Beat 

Beior*  deicnbm^  the  rL.iiii.rr  ir  ^K^iii^rh  aboniiaalilin  of  the 
kean  be^i  are  prv4u>e»i  by  di>:u?t>ac^  in  lie  aorkiiar  i 
ture  vr  elsewhere,  a  brief  desor.piiva  «ill  be  offered  of  the 
ntr  m  w hicL  ih-e  n^^ra^Al  hean  b«-ii  t*  ela^  '       "-  iistrihwtod 

TO  xtr  vecir.ole  Ar.'i  vi  ite  r-m  p"-Avcd  t ,  .e  hi  •ri^ 

nA:ii-g  and  e*.'ttr«jlixnf  i:. 

TLe  ?yr:j.e  uf  iLe  i-*An  by  wL:,rh  the  ventriele  tmlptits  itself, 
and  whicfe  15  eni^nv^i  cIm:cAl-y  by  jtn  i£.p.^i5<  afainst  the  chest 
wail»  by  the  crsi  heart  sound  and  by  ihe  p^ilsf.  »  not  a  simtil- 
lane^'Us  «N>niractivG  vi  the  whole  hran  mus^aLaiiire,  bat  is  an 
vrderiy  cvniractivn  which.  b<eciii>  ai  a  d^-lniie  atva,  spreads  in  an 
urderiy  fashion  and  inrulves  differs c:  musrle  paru  in  seqinenee. 

Rhythidcity. — i  »ne  of  :he  iahervnr  rr^/fvnj^  of  heart  mnaele 
is  r-  vr .  .1.:/.  By  vinue  of  tkrs  prvvj-eny  any  pan  %>£  the  mna- 
eularare,  even  when  isolated,  under  proper  conditionsv  exhibits 
eontractitjns  wbieh  rtvur  at  regular  interval*.  This  i^ylhmieity 
is  of  higher  decree  in  the  aurkle  ihan  in  ihe  veniriv-Ie,  thoQsh 
it  is  present  in  the  latter  in  sudicient  degree  to  eau:se  eontrae- 
tions  of  that  chaml«er  at  a  slow  rate  when  it  is  rut  off  from 
aurieular  influenee.  Rhythmieity  in  the  auricle  is  hiehest  near 
the  mouths  uf  the  great  veins  and  diminishes  in  degree  toward 
the  ventric-le. 

The  Pacemaker. — The  area  of  highest  rhythmieity  lies  at  the 
junction  of  the  superior  vena  cava  an^^^^right  auricle.     In 
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this  area  is  a  speeiaiized  mass  of  tissue,  the  sinoauricular  node, 
in  which  the  beat  originates.  As  the  wave*  spreads  from  this 
area  over  the  auricle,  it  sets  off  coivtractioii  of  successive  portions 
of  musculature  in  turn,  and  progresses  toward  the  ventricle. 
These  lower  portions  of  the  auricular  musculature,  although  in- 
herently rhythmic,  possess  a  lesser  degree  of  rhythmicity  thEin 
the  parts  above  them,  and  do  not  contract  until  excited  by  the 
spreading  wave.  Thus  it  is  that  the  upper  portion,  at  the  sino- 
auricular node,  possessing  the  highest  rhythmicity,  sets  the  pace 
for  the  whole  heart,  and  is  called  the  pacemaker. 

Cardiac  musculature  possesses  the  property  of  condnctimty 
and  by  virtue  of  this  attribute  the  impulse  to  contraction  is  con- 
ducted not  only  over  the  auricle  but  to  the  ventricle  as  well. 
But  it  is  conducted  to  the  ventricle  along  a  special  path. 

The  ATiriculoventricular  Bundle.— At  the  low^er  edge  of  the 
auricular  niuseulature  and  at  the  base  of  the  auricular  septum 
(posterior  right  border)  lies  another  mass  of  speeiaiized  tissue 
called  the  auriculavejiincular  node.  Begiuuing  at  the  node,  a 
specialized  bundle  of  tissue,  the  uurkid(yventriculur  bundle,  runs 
downward  to  the  membranous  pai't  <if  the  ventricular  septum. 
Here  it  divides  into  a  right  and  left  branchy  one  upon  each  side 
of  the  septum.  Subdivisions  of  the  branches  are  continued  in 
the  endocardium  as  the  Purkinje  cells,  thus  bringing  the  auriculo- 
ventricular  bundle  into  contact  with  the  musculature  of  the 
ventricle. 

After  the  impulse  has  initiated  the  orderly  contraction  of  the 
auricle,  it  is  conducted  to  the  musculature  of  the  ventricle  along 
this  path.  It  reaches  the  various  portions  of  the  ventricle  fit 
about  the  saiue  time  and  causes  a  coiitiaction  nf  the  parts  of  this 
chamber  which  is  almost  simultaneous  ftn-  all  its  parts. 

It  will  be  noted  that,  although  the  ventricle  is  inherently 
rhythmic,  its  rhythmicity  is  not  of  sunicii'ntly  Jiigh  tb'grec  to 
cause  it  to  contract  at  as  rapid  a  rate  as  that  of  the  impulses 
which  come  down  to  it  from  the  auricle.  The  rate  of  the  ven- 
tricle, therefore,  is  dependent  upon  tliat  id'  the  auricle,  and  the 
rate  of  the  latter  is  dependent  Uijon  the  area  of  highest  rhyth- 
micity, i.  e.,  tlie  pacemaker. 

Suimnary, — The  ufirmul  ^'ontraclinn  of  the  heart  consists  of  a 
contraction  of  the  auricle,  followed  by  n  i'ontracti(in  of  the  ven- 
tricle.     The  beat    is    initiated    at    the    pai"<'makci',    sprcjids   over 


*No  itttm[it  is  made  here  to  enter  into  a  distinction  between  the  excitation  wave  and 
the  wave  of  contraction.  For  a  coniiileralion  of  ihrsc  jnd  other  more  technical  mailers, 
the  leader  is  referred  lo  Mieci«i<  worki  on  tht  se  suhjicl*. 
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auricle^  is  conducted  to  the  ventricle  along  the  auriculoventricu- 
lar  bundle,  and  sets  up  a  contraction  of  the  latter  eliainber.  A 
certain  time  elapses  between  the  beginning  of  aurictilar  contrac- 
tion and  the  beginning  of  contraction  of  the  ventricle.  This  is 
called  the  conducftou  tiuie. 

Influence  of  the  Vagi,^ — After  an  orderly  beat,  the  heart  rests 
until  aiiother  iininilsc  is  elaltorated  at  the  pacemaker,  when  the 
cycle  is  repeated.     The  tiiue  interval  between  successive   beats 
determines  the  rate.    Now  the  inherent  rhythmieity  at  the  pace- 
maker is  greater  than  tlie  norma  I  rate  ^vould  indicate,  and  tends 
to  drive  the  heart  at  ii  rate  faster  than  the  observed  average  of 
72  per  minute.     But  tht*  infhicnce  of  tfie  vagus  nei'\'es  restrains, 
to  soJite  extent,  the  rliythmicily  ol  tlie  pacemaker,  and  the  latter, 
instead  of  sending  out  impulses  at  a  rate  of  about  150  per  niiniite, 
is  held  in  cheek,  and  releases  tlic  impulses  at  a  rate  only  about 
half  MS  high.     Stiniuiation  of  the  vagu.s,  by  increasing  its  effect 
at  the  pacemaker,  shnvs  tlie  rate;  diminution  of  vagus  tone  al- 
lows the  pacemalicr  t(j  assert  itself  nnd  increase  the  rate.     The 
degree  of  vagus  tone,  then,  acting  at  the  paeemaker  deterinines 
the  normal  I'atc. 

The  vagus  aftccts  not  only  the  i-ate,  by  its  action  at  the  pace- 
nuiker,  hut  it  ialluences  coiiductioM  also.  Vagus  stimulation  de- 
presses the  cojiductivity  of  the  auriculovcntricutar  bundle  and 
thus  increases  the  time  intei  vai  recjuired  for  the  passage  of  the 
itiii>ulsc  from  aurirlc  tn   ventricle. 

Graphic  Registration  of  Events  in  the  Cardiac  Cycle 

(iraphie  mcthnds  of  registering  certiiin  phcnojiiena  associated 
with  the  heart  beat  have  made  possible  more  exact  knowledge 
of  the  hMjchanisiii  of  origin  and  projjngation  of  the  impulse.  The 
elect rocardioiirajjh  affords  the  most  exact  means  (d*  elucidating 
and  sludyinji;  not  only  the  noruml  but  abnio-innl  beats  as  well. 
Ill  the  following  pages,  therefore,  chanjctcristic  electrocardio- 
grams arc  exhibited,  which  aid  in  nndcrstanding  the  normal 
cuntrtu-tioii.  With  these  as  a  basis  for  comparison,  electrocardio- 
grams which  portray  characteristic  abnormalities  of  contraction 
are  sliowii  as  a  means  of  illustrating  graphically  the  abnonnal 
mechanism  involved  in  the  production  of  the  abnormal  beats. 

Principle  of  The  Electrocardiograph 

AVhcn  a  human  subject  is  placed  in  the  circuit  of  a  string  gal- 
vanometer,   each    contract  ion    ot    the    licart    produces    certain 
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characteristic  movements  of  the  string.  By  projecting  the 
shadow  of  the  string  upon  a  moving  photographic  film,  a  photo- 
graph of  the  movements  of  the  shadow  is  obtained.  This  photo- 
graphic record  is  an  electrocardiogram.  The  machine  is  eqviipped 
with  a  time  marker  and  the  completed  record  sliows  in  graphic 
form  certain  events  of  the  cardiac  cycle  with  the  time  relation- 
ship of  their  occurrence. 

Curves  from  normal  subjects  show  minor  difTcrencos  and  no 
two  are  exactly  alike,  but  the  general  foi-m  of  normal  human 
electroeai*diogram8  is  constant  and  shows  certain  characteristic 
waves.  These  are  usiuilly  lettered  after  the  terminology  of 
Einthoven  which  is  employed  in  the  accompanying  figures. 


Pig.  1(«2, —  I-'ouT  UifTLTfiit  siii-ciincns  nf  normal  clfctrocardinjirnnis.  LiaiJ  II.  P, 
R,  and  T  waves  <(CLijr  in  ra^'h.  Ho(h  &  (J  atnl  an  S  wave  occur  in  one.  In  oihtrs, 
one  or   bath   nf   iIh:    tj   ;ini|   S  wavts  are  alis^ttii. 

Ill  Fig.  162,  four  specimens  of  normal  elect rociirdiugraiiifs  urc 
shown.  Two  broad  waves  lettered  P  and  T  and  a  sharp  dcHcc- 
tion  lettered  R  occur  in  all  four  specimens.  Two  .smaller  wavet^ 
lettered  Q  and  S  occnr  in  one  specimen,  while  in  the  other  curves 
one  or  both  of  these  two  waves  are  absent.  Kxi>eiimental  evi 
dence  proves  that  P  is  associated  witii  iiur'nMilar  aclivity,  while 
the  Q  R  S  T  group  is  prodiiced  by  activity  of  the  vent  rich".  Tht 
conduction  time,  or  the  PR  time  as  it  i^  often  called,  is  tlic  time, 
(measured  in  hundredths  of  a  second)  between  the  be*i:iniiing  ol 
the  P  wave  which  rci>rcsciits  the  onset  (if  auricular  ai'tivity,  ami 
the  beginning  of  the  Q  or  R  wave,  which  i>ortrays  the  arrival 
of  the  impulse  at  the  ventricle,  .  . 

In  such  a  reford,  then,  is  pictured  with  each  systole,  a  graphir 
expression  of  the  beginning  of  auricular  rnnlraiMion  at  the  jiace- 
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mmker,  its  spr«Ad  over  the  auricle,  its  transmission  to  the  ven- 
tricle and  the  muscular  activity  of  the  latter  chamber. 

BmDJDhrj  of  Introduction 

In  the  preceding  pages  attention  has  been  called  at  some 
length  to  the  manner  in  which  the  normal  heart  beat  arises  at 
ihe  pacemaker,  spreads  over  auricle,  passes  to  and  involves 
the  ventricle.  The  graphic  registration  of  these  processes  has 
been  considercil.  The  physical  signs  which  they  produce  have 
been  re\"icwed.  In  the  pages  which  follow,  attention  will  he  di- 
rected to  abuonnalities  of  the  heart  beat  and  the  abnormal 
physical  signs  which  accompany  them.  This  will  include  due 
fonsiiltTation  of  the  abnormal  mechanism  involved  in  their  pro- 
duction. Reference  will  be  made  in  each  ease  to  characteristic 
electrocardiograms  wliicli  grai»hically  portray  this  abnormal 
mechanism  and  aid  in  its  iniderstandiug.  But  since  the  most  of 
the  abnormalities  of  the  heart  beat  that  are  observed  clinically 
can  also,  as  a  usual  thing,  be  diagnosed  at  the  bedside,  without 
tbc  aid  of  electrocardiography,  reference  will  be  made  to  the 
latter  only  as  a  means  of  illustration.  Chief  consideration  will 
be  given  to  physical  signs  (and  symptoms)  which  accompany  the 
abnoniml  miH'hanism  under  disLHissioii,  and  which  are  suflfieient, 
in  most  instances,  to  difTcrcnliatc  it  from  other  abnormalities  of 
the  heart  beat. 

SINUS  ARRHYTHMIA 

The  imimlses  to  rontrai-tiMji.  whii-li  are  clahoiated  at  the  pace- 
maker arc,  as  a  rule,  aitproximatcly  rhythmii-.  Were  it  not  for 
the  restraining  inthiiMite  of  the  vagus  at  the  sinus  area,  these 
impulses  would  initiate  r(»ntt'iiriiims  at  a  rapid  rate.  The  degree 
of  vagus  tone  at  lire  pai*citiakcr  determines  the  length  of  the  time 
interval  bet  ween  heats,  thus  establishing  the  rate.  Xow  many 
itilhienres  operate  lo  riuise  ehanges  in  the  degree  of  vagus  tone, 
and  these  ehanv:cs  in  tunc  arc  rctlcetcd  in  slight  variations  in 
heart  rate  from  moment  \u  moment.  The  beats,  therefore,  are 
not  pcrfeetly  rh\'tlinnc,  exact  measurements  showing  slight  vari- 
ations in  tlie  time  interval  Itetwcen  them.  The  resulting  ar- 
rhythmia, however,  is  of  so  slight  extent  that,  as  a  usual  thing, 
it  cannot  be  iletected  by  feeling  the  pulse  and  examining  the 
apex,  but  reriuires  instrumental  means  of  ilcmonstration. 

In  certain  individuals,  however,  these  variatifms  in  rhytlim  are 
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of  such  extent  that  they  may  be  readily  noted.  Since  the  ar- 
rhythmia in  such  cases  arises  at  the  sinus  area  it  is  called  sinus 
arrhythmia.  Fig.  163  is  an  electrocardiogram  illustrative  of  this 
condition.  The  varying  interval  between  auricular  as  well  as 
between  ventricular  complexes  is  apparent.  The  beats  arise  at 
the  normal  area,  spread  over  the  auricle  in  normal  fashion,  are 
conducted  to  and  involve  the  ventricle.  Each  complex  is  normal. 
The  electrocardiogram  shows  that  the  whole  heart  is  involved. 

The  diagnosis  of  this  condition  can  usually  be  made  without 
resorting  to  instrumental  means.  The  important  point  is  to  dem- 
onstrate vagus  influence  on  the  arrhythmia.  In  many  cases  this 
demonstration  goes  on  with  each  respiration :  there  is  a  quicken- 
ing of  the  pulse  with  inspiration  and  a  subsequent  slowing  as 
expiration  takes  place.  Such  a  variation  of  rhythm  with  normal 
respiration  is  common  in  young  children  and  is  observed  not 
infrequently  in  individuals  at  the  age  of  puberty.  It  is  less  com- 
mon in  young  adults  and  rare  in  older  subjects. 

While  not  all  examples  of  sinus  arrhythmia  show  a  variation 
synchronous  with  normal  respiration,  yet  deep  breathing  may  be 
shown  to  influence  them,  thus  establishing  their  vagal  origin. 
They  are  abolished  when  the  rate  is  made  rapid,  as  by  exercise, 
and  are  more  pronounced  when  the  rate  becomes  slow  again 
during  rest  from  exercise.  The  apex  shows  the  same  variation 
in  rhythm  as  the  pulse  and  is  of  the  same  rate  as  the  latter.  There 
is  no  great  difference  in  the  loudness  or  force  of  individual  beats. 

PREMATURE  CONTRACTIONS 

All  portions  of  heart  muscle  arc  inherently  rhythmic  but  only 
one  area,  that  at  the  pacemaker,  under  normal  conditions  initi- 
ates contractions.  The  electrocardiographic  record  of  contrac- 
tions which  arise  at  the  pacemaker  has  a  characetristic  appear- 
ance.    (See  Fig.  162.) 

Under  various  abnormal  conditions,  however,  another  area  may 
reaches  the  hyperirritable  focus.  Such  a  focus  outside  of  the 
impulse  from  the  pacemaker,  may  itself  form  an  impulse  to 
contraction  before  the  rhythmic  impulse  from  the  sinus  area 
reaches  the  hyperirritable  focus.  Such  a  focus  outside  of  the 
pacemaker  is  called  an  ectopic  focus  and  the  beat  which  has  its 
origin  in  an  ectopic  focus  is  called  an  ectopic  heat.  If  the 
ectopic  focus  is  in  the  auricle,  the  beat  which  it  initiates  is  called 
an  ectopic  auricular  beat;  if  in  the  ventricle,  the  beat  is  called  an 


422 


PHYSICAL   DIA< 


1 

r 
I 

r 


ABNORMALITIES   OP   THE   HEART   BEAT  423 

ectopic  vftitrieuhtr  heat.  Since  an  eotoijic  beat  interrupts  tlie 
normal  rhythm  by  occurring  prematurely,  i.  e.,  before  its 
rhythmic  period,  it  is  called  a  premature  conintctioH.  Fijj;.  1G4 
shows  two  electrocardiograms  which  record  premature  beats.  The 
ectopic  focus  from  which  these  beats  arose  was  in  the  auricle, 
and  coMtracticms  of  the  auricle  took  place  in  response  to  stimuli 
which  originated  in  the  ectopic  auricular  focus.  These  auricular 
cnntractionH  produce*!  waves  (P')  of  different  appearance  from 
tho.se  (P)  produced  rhythmically  at  the  pacemaker.  Both  the 
normal  and  the  premature  auricular  beats  are  followed  by  ven- 
tricular complexes.  The  ventricular  complexes  which  follow  the 
premature  auricular  beats  are  quite  similar  in  form  to  those  which 
follow  the  normal  auricular  beats.  In  both  eases  the  impulse 
reaches  the  ventricle  in  much  the  same  w^ay  and  produces  similar 
ventricular  rcKpouses. 

After  the  premature  beat  there  is  a  pause,  the  interval  be- 
tween the  premature  beat  of  the  auricle  and  the  succeeding 
normal  beat  being  ionprer  than  the  normal  interauricular  interval. 
This,  however,  is  not  a  true  compensatory  pause.  That  is  to  say 
that  the  length  of  this  long  interval  is  not  quite  sufficient,  when 
added  to  the  preceding  short  interval  (between  normal  auricu- 
lar beat  and  premature  beat  of  the  auricle)  to  equal  two  normal 
interauricular  intervals. 

Fig.  165  is  an  electrocardiogram  which  records  premature 
beats  of  diflFerent  type.  The  stimuli  which  produced  these  ab- 
normal beats  arose  in  the  ventricle.  Ventricular  complexes  are 
recorded,  therefore,  with  no  preceding  auricular  w^ave.  These 
ventricular  complexes  arc  of  different  appearance  from  those 
which  follow  impulses  received  from  the  auricle.  After  the  pre- 
mature beat  there  is  a  ventricular  pause,  following  which  the 
next  beat  is  of  m)rmal  oriijin.  A  contraction  of  the  auricle  oc- 
curred before  the  premature  ventricular  .systole  was  completed. 
The  P  wave  representing  this  auricular  contraction  is  superim- 
posed on  the  abnormal  ventricular  cnmplex  and  is,  for  that 
reason,  less  readily  recognized  than  the  normal  auricular  waves. 
This  auricular  contraction,  occurriug  during  the  refractory  phase 
of  the  ventricle,  did  not  produce  a  contraction  of  the  latter.  The 
next  auricular  beat,  however,  is  followed  by  a  ventricular  heat  in 
the  usual  way.  The  pause,  therefore,  following  the  premature 
ventricular  beat  is  a  true  comprnsafortf  ptntae.  Its  length,  tjcing 
determined  by  the  next  sequential  auriciihir  boat,  is  exactly  snlTi- 
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cicnt,  when  added  to  the  preceding  short  interval,  to  equal  two 
interaiiricular  intervals. 

It  will  be  noted  in  both  figures  that  the  premature  contraction, 
followed  as  it  is  by  a  pause  which  is  approximately  compensatory 
in  the  one  case  and  exactly  so  in  the  other,  does  not  constitute 
a  true  "extra  systole,"  though  it  is  frequently  so  designated.  It 
interrupts  but  does  not  essentially  change  the  rhythm,  while  the 
number  of  beats  has  not  been  increased. 

It  does  occasionally  happen  that  premature  ventricular  con- 
tractions occur  so  early  in  diastole  that  the  succeeding  auricular 
beat  finds  the  ventricle  recovered  from  its  refractory  phase  and 
ready  to  respond.  In  such  a  case  there  is  no  compensatory  pause 
and  an  "extra  beat"  occurs.  Such  cases,  however,  are  relatively 
quite  rare. 

By  keeping  in  mind  the  mechanism  of  their  occurrence  the 
recognition  of  premature  contractions  usually  gives  no  difficulty. 
The  premature  contraction,  occurring  as  it  does  before  the  ven- 
tricle has  rested  as  long  as  its  customary  inter\'al,  usually  gives 
evidence  of  its  immaturity.  It  maj'  not  be  of  sufficient  force  to 
cause  a  peripheral  pulse;  indeed  it  may  not  be  strong  enough  to 
open  the  outlet  valves  of  the  ventricle.  The  peripheral  pulse, 
when  it  does  occur,  is  usually  smaller  as  well  as  earlier  than 
normal. 

If  the  beat  is  not  forceful  enough  to  produce  a  radial  response, 
there  occurs  a  pulse  iiitermi.ssion  while  signs  of  ventricular 
activity  are  present  at  the  apex.  The  character  of  the  signs  pro- 
duced at  the  apex  by  a  premature  beat  depends  upon  the  force 
of  the  premature  contraction.  If  the  strength  of  this  is  insuffi- 
cient to  open  the  valves  at  the  base,  only  the  first  heart  sound  is 
heard  accompanying  the  premature  beat.  On  listening  at  the 
apex,  then,  one  hears  the  early  occurrence  of  one  or  both  heart 
sounds  followed  by  a  long  pause.  The  finger  on  the  radial  artery 
will  detect  no  pulse  wave  consequent  on  a  single  heart  sound, 
and  may  find  none  immediately  following  the  premature  double 
sound. 

Another  evidence  of  immaturity  on  the  part  of  premature 
contractions  may  be  noted  in  connection  with  their  relationship 
to  existing  murmurs.  A  systolic  miinnur  at  the  apex  is  usually 
less  intense  with  the  premature  beat,  or  absent  altogether.  The 
occurrence  with  premature  beats  of  existing  aortic  murmurs  will 
depend  upon  whether  and  to  what  extent  the  aortic  valves  are 
opened  by  the  premature  beat. 


426  PHYSICAL  DIAGNOSIS 

Premature   heats   usually   disappear   if   the    heart    rate   is  in- 
creased to  as  much  as  100,  and  are  rare  at  rates  hig-her  than  120. 

The  subject  not  unusually  is  conseious  of  the  beat  that  follow* 
the  pause  which  may  produce  a  ''thumping"  in  the  chest. 

While  careful  exaniiiuition  of  apex  and  pulse  usually  suffices 
to  estal)HHh  the  character  of  the  arrhythmia  when  premature 
contractions  are  present,  the  differentiation  of  auricular  from 
ventrieular  premature  heats  is  usually  not  certain  without  in- 
stnunental  means.  An  electroeardiooxam,  however,  not  only 
^ives  informal iuii  upon  this  point,  but  localizes  the  place  of 
origin  still  more  precisely.  In  this  way  premature  contractions 
arisinji:  in  upper  or  lower  auricle,  in  right  or  left  ventricle, 
and  in  liic  lis.siics  whirh  join  auricle  to  ventricle,  can  be 
<[ilTcn]'nti!ifc(l.  IVrtain  ohsei-vatiuns,  however,  suggest  their 
\  cut  ticiil.'ir  nriuMii.  These  are:  (a)  a  pause  following  the  pre- 
iimhire  heat  which  njipears  to  he  exactly  compensatory  rather 
than  sli^Hitly  less  llwiu  this;  (h)  a  pronounced  wave  in  the  neck 
veins  at  I  lie  time  of  oci'ui'n>in'c  of  tlie  premature  heat.  This  is 
accduiilcti  for  hy  llic  sitiniltaiicous  occurrence  of  the  premature 
ventricular  and  the  rJiytkmiu  auricular  beats.     (See  Fig.  165.) 

HEART  BLOCK 

The  coiiiliHtiitn  ol"  the  impulse  rroin  auricle  to  ventricle  re- 
(juiccs  a  (M'l'hiiii  time.  Tliis  time  iiitci-val,  called  the  a-v  time,  or 
tia'  I*-fk  iiitcrviil,  varies  mintially  within  limits  which  are  usually 
pliirinl  at  0,1  1  ur  \\.]2  tn  tJ.lS  nr  0.11)  of  a  second.  The  conducting 
ImiuHc  limy  ))c  the  scat  of  disea.se  which  interferes  with  the  nor- 
mal triiiisinissinn  cif  the  auricular  impulse  to  the  ventricle.  The 
impulses  iu;\y  he  tlelayed  beyond  the  normal  time  limit  of  0.18 
of  n  second,  ov  the  ititerfcreticc  to  llieir  passage  may  be  so  great 
as  to  prevent  altogether  their  reaching  the  ventricle.  In  other 
cases  the  impaired  conductivity  of  the  auriculoventrieular  bundle 
may  he  of  such  nafure  that  some  impulses  fail  to  reach  the  ven- 
tricle, uhile  otiiers  are  conducted  to  it,  l>ut  with  perhaps  a  longer 
time  interval  than  n<irmal. 

In  FU^.  U)i)  some  of  the  auricular  waves  are  followed  by  ven- 
tricular comiilexcs,  while  others  produce  no  response  of  the 
vcntricie.  \n  the  case  of  those  auricuhir  impulses  which  succeed 
in  rciiching  the  vcntricie  the  I'-h'  time  is  prolonged.  The  auricu- 
lar wavrs  (/*)  occur  rc^'ularly,  tlu'  ventricular  ctmiplexes  do  not. 
Kxaminytion  of  the  heart,  while  this  record  was  being  obtained, 
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wmild   luivf  sliuwti   tliat   the  ventricle  was  beating   irregulariy, 
I'vr-n  iluHigh  the  record  shows  that  the  auricle  was  all  the  time 

rtmtnH'tiuK  «t  rhythmic  intervals. 

FiK-    l*H    is  ad  elect rofardinjrram  which  records   events  of  a 
sotMtnvhul     difl'tMViit  eharaetf'r.      In    it,    too,    the    P  waves  occur 
rryidnrly,    hut    tlte    voiitrieular    complexes    are    rhythmic    also, 
timuKh  iiccurrinjif  n1  a  rate  miU'!i  slower  than  that  of  the  auricular 
waveH.     Then*   is  im  sustained  relationship  between   the  occur- 
rriirt'  (tf  niji'iruhii'  II (mI  ventricular  waves.    The  latter  do  not  take 
plm-e  heruiisc  <d"  niiy  iiiducnee  of  the  former^  as  is  normally  the 
eaw,     'riie  aiiriele   is  heating  resulnrly  in  response  to  rhythmic 
ini  pulses  Trom   I  lie  pacetiiaker,   while  the  ventricle,  receiving  no 
inipulsrs   rniiii   alinvi',   is   IfeatiiiM:  in  consequence  of  its  own   in- 
herent   chyttniiicily.    hnvinjj:   established   a   rhythm   of    its    own. 
I'^xaniinntiaii  td"  the  liearl  at  this  time  would  have  shown  a  regii- 
bir  Itenliny:  of  ihr  \entrii'le  al  a  rate  much  slower  than  that  of 
Hie  rer<»i-d«-d  auiiridnr  con ti-act inns,  which  were  occurring  at  a 
Murni^d   rate. 

Ill  tlir  one  ease  (Fii;.  Ififi)  the  conduction  of  inipulses  from 
aiiriele  (o  venlrirle  uns  iirlert*cred  witli.  Some  of  the  auricular 
ii(i|iiils<*s  rraidit'd  tin-  ventrjrle  in  spite  of  this  interference,  but 
al'lrr  t'oiisidendde  delay.  When  they  did  reach  it  they  stimulated 
tJH'  vr»it  rifle  to  ('onlrnet.  Other  impulses  from  the  auricle  were 
iiiialtir  In  rt'iirh  (lie  vi'iitrirh',  and  the  latter  waited  for  the  next 
rhyl limit'  aitrieular  stimulus. 

In  llu'  other  case  (Fijii.  Hi7),  the  passay:c  of  impulses  over  the 
("inidurttn^  system  from  auricle  to  ventricle,  instead  of  being 
.somewhat  interlVi'cd  with,  was  enmpletely  blocked.  The  ven- 
Iricde,  Ihcrcfore,  deprived  of  aurieular  stimuli,  beat  in  conse- 
(lucnce  of  its  inlierent  rhythmicily.  The  former  is  an  example  of 
tiirtftHplftf  or  jHtifinl  Juttrt  block,  the  latter  of  complete  heart 
hlork. 

Ill  tlutse  cases  in  w  hieli  the  interference  to  conduction  is  not 
^rcat  enoup;}!  to  actually  block  any  auricular  heats,  the  condi- 
tion is  ealbnl  (hhnfvd  runfiiwfion.  Such  a  condition  is  portrayed 
in  Fi^'.  1(»H.  Kacli  /*  wave  is  followed  by  a  ventricuhir  complex; 
each  contraction  of  the  auricle  stinuilatod  the  ventricle  to  re- 
spond, Measiireiiicnls  sbcHV,  however,  that  there  is  a  delay  in 
aurieuIoventricuUir  <*ondition,  the  P-R  time  averay:ing:  about 
0.25  of  a  second,  Uitl  tlie  interference  causing  this  delay  was  not 
prcat  cnouiih  to  prevent  any  of  the  auricular  impulses  from 
reaching  the  ventricle. 
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--.-.f   -a.-  ?»r^  Tf  iiif  ^rr-^  tt'II  9«f  it«br«4r  tal;  HHft  it  is  bat- 
.   j»    n   .•'•^^ULs.'  '.1   A.'t'raa.v   rajrhnw.*  *mrmrs«^  ■»  igrhjlfcinia 

f\ri^nt  tntMfk»t»  eith^  :o  noriLiI  rkyiiua  or  m«  of 

partial  h)^<«-k.    An  abnipt  ^      -    -  -    -  —  -  -     .ut  ,.4.  jp^x  rate 
«4  'iniff!  «fjirfir<*^firf.     Thie  ^  -^  if  tiansitions  to 

If  ^v#»r>-  third  auhrular  itnpuls*  is  bK>eke<i,  the  resulting  ven- 
tnt'iilnr  tii)nit'f^  prrxinf-e  a  <^upled  rhrthm.  a  bigtminff  both  of 
flp<»x  »ri/|  of  |mjU«'.  lihiekinf?  of  everj-  fourth  auricular  stimulus 
lirttfincfn  n  iriui'tttivy  of  apex  and  pulse.  In  like  manner  differ- 
I'n*  fi\iit)\wiH  of  v(*nlneijlar  heats  lUAy  he  set  off  by  pauses,  and 
ihh  uutttUfi  «<»  innrkfil  off  may  vary  within  short  periods  of  time. 

Ah  io  Mm'  t'liHc  of  minuH  arrfi>'f  hmia  and  premature  oontractioiis, 
f»m»viovuh\i'  iwri'HM'  of  pul.H*?  rate,  a**  by  exercise,  usually  pauses 
ilw  (llNMppofU'drii'c  itf  fiartial  blocking  and  pruduees  rejiularity 
of  (li(>  v(»iih*lf'lc, 

hi  f'»i>iO«  of  riillraF  NtcnoHiN.   fjjiitJMl   lifart   lifm-k  may  produce 
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striking  changes  in  the  murmurs  heard  at  the  apex.  The  blocked 
auricular  systole  may  produce  a  munirur  similar  to  the  presys- 
tolic accentuation  heard  with  other  heats.  The  time  relationship 
of  this  murmur  to  the  heart  sounds  will  depend  upon  the  rela- 
tionship of  the  blocked  auricular  systole  to  the  next  succeeding 
ventricular  systole. 

Differential  Diagnosis 

It  is  to  be  noted  that  premature  contractions  may  occur  with 
such  frequency  or  regularity  as  to  produce  a  pulse  not  unlike 
that  of  partial  liluck.  Thus  a  bigeminal  pulse  luay  be  produced 
by  the  rcf^ular  occurrence,  after  every  second  nomml  beat,  of  a 
pretnature  beat  so  weak  that  no  radial  response  is  produced  by 
it.  In  the  ease  of  such  premature  beats,  howe%'er,  evidences  of 
ventricular  activity  are  present  at  the  apex  during  the  pulse 
pauHC,  while  in  the  case  of  partial  block  tire  ventricle  is  silent 
during  the  intermission.  A  bijjemiiial  pulse  may  be  produced  by 
premature  contractions  in  another  way.  After  each  normal  beat 
a  premature  beat  of  sufticient  strcHj,4h  to  reach  the  wrist  may 
occur.  The  pauses  following  these  premature  beats  will  set  theui 
off  in  pairs.  In  such  a  case,  however,  the  second  pulse  is  weaker, 
and  the  heart  sounds  produced  by  the  premature  beat  also  are 
weaker. 

The  differentiation  of  occasional  ventricular  intermissions  from 
sinus  arrhythmia  is  to  be  accomplished  by  noting  the  effect  of 
respiration  upon  the  latter- 
Complete  Heart  Block. — Since  the  ventricle,  deprived  of  auricu- 
lar stimuli,  establishes  its  own  rhythm  in  this  condition,  its  beats 
occur  regularly  (as  a  rule)  and  shjwly.  The  rate  is  usually  under 
40,  though  nut  infrc<piciitly  liighei  rates  arc  observed.  Both 
heart  sounds  are  heard  with  each  systole,  and  vmh  contraction 
produces  a  radial  pulse. 

Under  favorable  conditions  the  examiner  niny  be  able  to  hear 
the  sounds  produced  by  the  contractions  of  llie  auricle.  These, 
when  audible,  arc  beard  occ-urriiig  rhythinii-aUy  and  with  no 
constant  j'clationship  t<i  the  regular  heart  sounds  j)roduccd  by 
the  ventricle.  Their  rate,  (h^iived,  as  it  is,  ftoiu  the  pacemaker, 
is  more  rapid  than  llwil  td*  the  ventricle,  iind  is  about  that  of 
the  normal  heart. 

Even  in  cases  in  whii-li  ihc  rliytlifiiic  auricular  sounds  cannot 
be  demonstrated,  their  nrf-urrcJHc  may  modify  the  s<muds  pro- 
duced by  the  ventricle.     Wiicn  a  eoutrarliini  of  the  auricle  occurs 
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simultaneously  w  ith  the  first  or  second  heart  sound,  H 
duce  a  noticeable  increase  in  intensity  of  the  sound  wl 
place  at  the  same  time  with  it.  Its  occurrence  just  I 
first,  or  immediately  folio wiiigj  the  second  sound  may  | 
"reduplication"  of  the  sound  near  which  it  occurs. 

The  rhythmic  auricular  systoles  produce  small  jugu] 
titins  which  may  he  visible  in  the  neck  duriuji  ventrieulai 
AVhen  one  of  these  waves  coincides  with  that  producet 
triciilar  systole,  i.e.,  when  auricular  and  ventricular  sys 
tosrctber,  a  visible  accentuation  of  venous  pulse  may  1 

Delayed  Conduction. — Siiu-e  each  heart  beat  arises 
and  stimulates  the  ventricle  to  a  nuniiai  response,  the  bej 
latter  oecur  rhythmically,  and  at  a  rate  determined  by  i 
maker.  It  is  imitossible,  therefore,  to  establish  a  dia| 
delayed  vomluction  witbo\it  insiruiHcntal  means  of  nieasi 
auriculnveiitrii'ular  interval. 

The  L'oiuliiiuu  is  most  »Mniiiiion,  however,  in  hearts  wl 

are  the  seat   of  mitral   disease.     In  cases  which  show   t 

arteristic  diasinlir  niuriimi'  and  thrill  with  presystolic  a 

tion,  these  si*:ns  uuiy  he  iioHlilicd  by  a  dehiy  in  a-v  condi 

a  way  whirh  stroni,dy  sii^ticsts.  it"  it  dvvs  not  prove,  the 

condurtinn.   The  aniiriilar  Nysti»k\  iinnually  occurrinK  ju! 

vi'itlricular  syst»*lc  ( first  lieart  sound)  is  rt*s])(»nsihle  for 

systolic   at'fiMituatitHi   of   murniur   and    tlirill    in    nutral 

If,  Ibcn,  tilt'  time  relationship  of  aurirular  systole  to  vei 

systole   is   altered,    (by   a    lenM;tbcnin|j   of  ihe   a-v   inten 

systole  of  the  auriek*  will  oernr  not  just  bef(>re  ventnei 

tole    (pvesystolioi,    but    carliei',    i.e.,    in    late,    middle    < 

diastole,  dependinj;  upon   the   length   of  the   a-v   intcrv* 

change  in  position  of  the  aurirular  systole  by  the  length 

interval,   will  cause   a  corrcsptmdin^  clian*i:e  in   the  po 

diastole  which  the  acceiitUHled  murmui-  assunu's.     The 

then,  may  be  best  lieard  and  the  tin  ill  best  felt,  not  jui 

venirirulur  syst<tle  hut  earlier  in  diastole.    Such  a  relati< 

diastolic  luutniur  to  ventricular  systole  in  cases  of  mitral 

is  always  (juite  su^'frcstive  of  delayed  conduction. 

The  same  altered  relationship  <pf  auricidar  systitle  to  s 
the  ventricle,  separating  these  contractions  by  an  inten' 
than  noriiml,  may  modify  the  heart  sounds  in  eases  with 
lesion.  The  occurrence  of  auricular  systide  earlier  in 
than  ncn-ujal  may  result  in  its  beinj;  beard  as  a  "redup 
of  the  first  heart  sound.    Its  occurrence  still  earlier  in  v( 
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diastole  may  eause  a  "reduplication"  of  the  second  heart  sound. 

Symptoms  of  Heart  Block."The  milder  decrees  of  lieart  block 
Usually  cause  int  syinptoma  which  are  attributable  directly  to  the 
bloekiug  of  auricular  impulses. 

In  the  severer  grades,  periods  of  excessive  ventricular  slowing 
are  likely  to  occur;  and  such  slowing  of  the  ventricle  accounts 
for  the  grave  symptoms  which  frequently  accompany  this  con- 
dition. Such  attacks  often  exhibit  an  irregularity  as  well  as  a 
slowing  of  the  ventricle.  Dizziness,  faintness,  syncope  may  occur, 
depending  upon  the  length  of  time  during  which  the  brain  is 
unsupplied  with  blood.  Convulsive  seizures,  and  not  uncomuHtnly 
death,  may  result. 

AURICULAR  FLUTTER 

The  pacemaker,  held  in  check  by  the  vagi,  under  normal  condi- 
tions initiates  contractions  of  the  auricular  musculature  which 
vary  in  rate  within  rather  wide  limits,  depending  upon  the  degree 
of  vagus  tone  which  changes  with  exen-ise,  excitement  and  many 
other  influences.  Even  with  a  ctjustant  rate,  small  variations  in 
the  lengths  of  the  interauricular  intervals  are  present. 

Under  certain  abnormal  conditions,  however,  auricular  move- 
ments take  place  at  a  rate  far  above  nen'mal  limits  ami  with  great 
regularity.  These  contractitnis  are  not  under  the  influences  that 
are  usually  exercised  at  the  pacemaker.  The  rate  is  constant  and 
the  degree  of  rhythmicity  is  extrefiiely  hij^fh.  To  this  condition 
of  rapid  and  regular  contractions  of  auricular  musculature  the 
term  auncuhir  pniit r  has  been  applied. 

There  is  much  evidence  to  indicate  that  these  movements  of  the 
auricle  arise  in  a  circus  movciuent  that  has  liecojiic  established  in 
a  natural  ring  of  auricular  musculature.  Whatever  the  cause, 
the  condition  is  eharaeterizcd  hy  rhythinie  aiiiieuhir  movements 
of  high  rate,  usually  almut  300  per  minute;  it  tends  to  peisist  for 
long  periods  of  time,  an<l  tlic  rate  is  remarkably  constant. 

There  is  almost  always  a  cei-tain  amount  of  auricubuentricular 
blocking,  the  most  coiumon  U)V\\i  consisting  of  2:1  block.  The 
rate  of  the  ventricle,  therefore,  is  lower  than  that  of  the  auricle, 
and  luay  be  one-half,  one-fourth  oi*  some  other  fr;ieii(iin  of  the 
auricular  rate. 

Fig,  169  is  au  electrocardiogram  of  auricubir  Hotter  with  4:1 
block.  The  broad,  downwardly  deflected  waves  represent  auricu- 
lar contractions;  the  sharp  nj>wardly  dirceted  waves,  lettered  li. 
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represent  artivity  nf  the  ventricular  musculature.  One  auricu- 
lar wave  coincides  witli  each  A*  wave  and  is  partly  obscureil  by  it    I 

Foll(jwin«»  each  H  wave  is  a  deflection  deeper  than  the  others. 
Tills  is  produced  by  a  blending  of  the  T  wave  of  ventricular 
activity  with  the  auricular  wave  that  occurs  synchronously  >vitli 
it.  It  will  be  noted  that  the  ventricular  complexes  occur  regu- 
InHy  with  every  fourth  aurieular  wave.  The  calculated  ventricu- 
lar I'iile  is  (il  per  nijniile,  the  rate  of  the  auricle  244,  An 
cxaiiiiiier,  upon  observing  the  patient  at  the  time  this  record  was 
bciiij,'  nuide.  would  have  noted,  then,  an  apex  and  pulse  rate  of  61, 
both  occurriiiji:  retruliirly.  There  pr«bal)ly  would  have  been  ob- 
served nu  siirns  of  aljnomual  cardiac  mechanism,  and  the  diag- 
nosis W(tultl  have  ilepended  upon  the  eleetrorardiograni  or  upon 
othei-  instrumental  iiieiiiis, 

rsunlly,  however,  there  are  clinical  indications  which  suggest 
llie  prc'seiH-e  of  llutter  ami  in  many  instances  render  the  diagnosis 
faii'l\    eeilaiii. 


Vi\!..    111"'.-    r  I>  "iroi-.inliiiiji  ;iiii    i>\    .iiitiiiiliii     iliiUii.     Finn    an)  iciilar    WAVcs    occur    to 
(iiic  v«rntruiil;ir   cfirtij>lr\.     Thit   A'   an'l    7'   wavts  caiise  distor.ion   of   auricular    waves   fbat 

Sinrr  llo"  iinrii-ntiir  vMv  is  ijipid  luiij  2:1  Idoi-k  is  most  eommon, 
the  olisiTM'd  fatr  nf  puisi-  and  npex  is  <*otiiiiiouly  hijjh,  120  to  150 
or  jiiiof.  Siocr.  also,  the  ennilition  Iciuls  to  persist,  the  observed 
\  ent  ilt*iilar  iat(*  usiuiily  rmtaitis  til  ihi  .'nuttt  lonstaut  high  level 
Idr  w('ei\s  oi-  iiiomIIls.  jKml  siiiee  the  ]}aeemaker  exercises  no 
control  over  the  rale,  t!ie  I;itter  is  uninfluenced  by  exercise, 
posture,  civ.  The  condition  is  most  foinimin  in  individuals  of 
ad^•aneiIlK  years  who  also  sliow  evideiiees  of  arterial  sclerosis. 
Tlie  pulse  is  usually  rey;ular,  but  irrejunilarity  is  not  infrequent 
since  the  liliK-kiuix  it\'  amicular  imt>iilses  does  not  always  take 
place  with  rei|;i|]ai-ity.  Sueh  arrhythmias  are  ditlieult  to  diagnose 
without  uruphie  curves.  Tlie  ventricular  heats,  takin|^  place  as 
they  do  in  i'es]>onse  to  rhythuiir  iuipiilses  tVtmi  tlie  tiurielCj.  oecur 
at  intervals  whieb  uiay  be  aiitieipated  by  takiujj:  aeeount  of  the 
rliytlnu.  l'>ut  this  is  diflieult  to  accomplish  with  accuracy  without 
instrumental  means.  Exercise,  however,  of  siualJ  amount  may 
cause  the  disappearance  of  this  arrhythmia,  and  produce  the  un- 
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varying  rate  which  is  eharacteristi<'  at*  auricular  llutter.  There 
may  be  a  histury  of  attacks  of 'palpitation"  caused  by  such  short 
periods  of  flutter. 

Occasionally  each  auricular  contraction  umy  produce  a  heat  of 
the  ventricle  for  sliori  periods;  there  l»ein<(,  for  a  time,  no  block- 
ing of  the  auricular  impulses.  The  subject  of  such  attacks 
usually  loses  consciousness  until  a  resuoiiitioii  of  partial  block 
slows  the  ventricular  rate. 

AURICULAR  FIBRILLATION 

The  noriiuil  systole  of  the  auricle  is  an  orderly  and  eoordiiiaUnl 
alTaJr.  The  contraction  spreads  froai  pacemaker  to  a-v  node, 
invoh'ini,?  successive  portions  of  auricular  tuusculature  in  .se- 
quence; and  by  producing,  for  an  interval,  synchronous  shorten- 
ing of  all  muscle  parts,  expels  blood  from  the  chamber. 

Under  certain  patholt>*^ic  conditions  this  orderly  sequence  of 
events  does  not  take  place.  The  auricular  nniscle  tpiivers  and 
twitches  in  \ariuus  [daces  in  extreme  disorder.  Xu  concerlcd 
action,  no  synchronous  shnrtcHinv:  of  all  louscle  j>arts,  occurs. 
There  is  no  syshite  of  the  whuh'  cliainhcr,  and  blood  is  i^ol  ex- 
l>elled.  The  auricular  activity  appears  to  I'onsist  oi'  rajiiJ 
fibrillary  Iwitchinirs  in  all  piirts  of  the  niust-ulalnrc.  This  dis- 
ordereii  auricular  uction  is  called  nnrlvuiiir  pbyithilivn.  Jt  has  a 
close  association  clinirally  Milli  auriruhir  fluttiT,  and  the  ex- 
l>lanation  of  this  uncoordinated  activity  win*.-!)  at  ju'csciit  appears 
most  reasonable  is  that  it,  too,  is  produced  by  circus  uiovement 
in  auricular  muscle.  Instend  of  a  I'ing  of  auricular  nviiscle  under- 
going simple  conlraclions,  it  is  supposed  that  (b-pressed  conduc- 
tion and,  in  addition,  local  vaiiations  in  conduction  have  so 
broken  up  the  waves  from  the  rin*,^  mo\i.-iocnts  that  many  com- 
plex waves  find  their  way  tlii'ou;,di  tlu'  atn'i<*ular  musculature. 
Whatever  the  cause,  the  result  is  disordcreil  action  of  the  auricle 
which  affects  ventricular  acqi\ity  iti  a  (dmractrrislii'  way. 

The  ventricle,  no  lonj.o'r  rtcrhinii  rliythuiir  stimuli  ui"  constant 
type  from  the  auricle,  now  receives  stimuli  wliit-di  vary  in 
strength  as  well  as  in  periodicity.  Inslcad  of  beinfj;:  allowed  a 
period  of  rest,  fur  recu]»cration  ;nid  prcparat  itni  fnr  iln^  next  heat, 
the  ventricle  must  rcsjMUid  as  best  it  may  Ui  the  various  im- 
pulses that  crowd  down  U]H>n  it.  I'lilrss  lhi.*rc  is  also  some  inter- 
ference to  a-v  conducfinii.  these  imiMilsfs  arrive  at  rapid  rale. 
Some  find  the  ventricle  little  pi<'pai'<'(l  tu  tnnUart,     tUhcrs  ar- 
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of  lii)rillalion>  and  these,  of  course,  prodm-e  only  brief  syniptoii 
but  «s  a  nile  the  condition  fs  of  bmg  standing,  ont-e  it  has  I 
come  established. 


PAROXYSMAL  TACHYCARDIA 

Diminution  of  vagus  tone  at  the  sinus  area  with  exercise,  c 
oiteiuent,  fovei"  and  other  ponditions  allows  stimuli  to  be  fre 
nt  the  pacemaker  ubif^h  cause  contractions  of  the  heart  in  norm 
fashion  at  a  rate  which  may  leaeh  160  or  more  per  minui 
I'nder  such  circumstances  the  rate  is  lowered  by  an  increase 
va^ns  t<nie  at  the  pacemaker,  and  may  show  considerable  vari 
tions  within  short  periods  of  time. 

A  taehycarLlia  wliich  is  produced  by  lowered  tone  at  the  pa( 
maker  in  calknl  a  ahnpf'-  tiuhjftftnh^t.  Aithnu^fli  the  rate  may 
high,  it  is  subject  to  the  same  influences  that  are  nnrnnUly  c 
hibited  in  ccmtrollinjr  heart  rate.  The  acceleration  may  ta 
pla<*e  quickly  but  it  is  n(>t  entirely  abrupt.  The  rapid  rale  m, 
show  further  variations  while  maintained  at  a  high  level.  T 
return  of  the  rate  In  its  usual  level  is  rather  gradual. 

Another  type  of  tacbyrardia  is  not  infi-ciiuenlly  met  wit 
Some  ectopic  focus  suddenly  begins  to  ebdHtratc  and  fi'ce  ii 
pulses  to  contraction  at  a  rapid  rate.  Xot  being  under  the  co 
trol  that  is  normally  exercised  by  the  vagus  at  the  pacemak* 
the  rate  at  wiiich  this  ci-topic  f(>cus  sends  forth  stimuli  shows 
variation  with  vagus  inHuence.  Tt  is  constant.  The  new  foe 
suddenly  assumes  the  role  of  pacemaker  and  as  abruptly  yiel 
ai.'ain  its  new  role  to  the  normal  area.  This  ectopic  focus  in  m< 
cases  is  in  the  auiicle,  though  occasionally  a  focus  in  the  v€ 
tricle  or  in  the  a-v  connecting  tissue  becomes  such  a  center 
abnormal  stimulus  production. 

There  is  this  r<'lationship  between  pr<'iiiatnrc  coiitcartions  «i 
paroxysms  of  tachycardia;  lioth  nri;;iiuitc  in  ;in  eclojiic  foe 
which  elalKtratcs  slimuli  tiiore  ?apidly  llian  it  docs  uiidiT  norn 
conditions.  Cases  which  ate  subjcd  t<i  paroxysms  of  fachycard 
frequcnlly  exbiliit,  iJuring  Ihc  interval  licluecn  atta<'ks,  pi 
mature  conti-acfidns  wintsc  elect  rocanbographii'  i'i>r\\\  indical 
ihat  they  arise  in  the  same  focus  whcnc(^  the  t>ii-hy«'ardia  <»rii 
nates. 

Fig.  171  is  an  clectrocarilit>«:ram  from  a  case  of  paroxysu 
tachycardia  with  origin  in  thf  auricK-.  Willi  each  cycle  1 
auriculai*  wavi-  /'  is  supciimp<jsrd  mi  the  T  wave  of  th<>  prccedi 
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ventricular  complex  and  both  are  seen  as  one  broad  upward  de- 
flection. The  ventricular  complexes  are  of  type  similar  to  others 
which  are  produced  by  stimuli  that  come  from  the  auricle;  i.  e., 
they  are  of  supraventricular  form. 

Fig.  172  is  also  an  electrocardiogram  from  a  case  of  paroxys- 
mal tachycardia,  but  in  this  case  the  abnormal  focus  of  stimulus 
production  was  in  the  ventricle.  The  ventricular  complexes, 
therefore,  are  of  a  type  different  from  those  in  Fig.  171.  The 
auricular  waves  are  not  well  shown,  being  superimposed  on  the 
ventricular  waves.  Traces  of  them  are  clearly  seen,  however,  as 
modifications  of  the  ventricular  waves.  They  are  lettered  P. 
The  ventricular  rate  is  about  220,  the  rate  of  the  auricle  about 
115. 

The  Signs  and  Symptoms  of  Paroxysmal  Tachycardia. — The 
attacks  or  "paroxysms"  of  tachycardia  begin  and  end  abruptly. 
This  is  perhaps  the  most  characteristic  feature.  The  termination 
may  be  marked  by  the  occurrence  of  a  few  irregularly  spaced 
beats  before  the  normal  rhythm  is  assumed.  Except  in  the  case 
of  paroxysms  of  quite  brief  duration,  the  patient  is  conscious  of 
the  onset  and  ending  of  the  attack,  and  while  it  lasts  he  feels 
the  pounding  of  the  heart.  The  rate  during  an  attack  is  remark- 
ably constant  and  is  not  influenced  by  posture,  exercise,  etc.  It 
is  usually  found  to  be  between  140  and  190,  though  rates  above 
and  below  those  figures  are  observed. 

The  paroxysm  may  be  brought  on  by  exertion,  emotion  or 
other  influence  or  it  may  occur  spontaneously.  The  duration  is 
variable.  It  may  last  for  only  a  few  beats,  or  it  may  persist  for 
days.    Most  commonly  it  is  a  matter  of  several  hours. 

Paroxysms  of  brief  duration  usually  cause  few  symptoms  other 
than  a  consciousness  of  rapid  and  forceful  heart  action  and 
usually  a  sense  of  weakness.  With  longer  attacks,  however,  more 
serious  consequences  usually  follow.  The  feeling  of  weakness  and 
faintness  increases.  Gastric  symptoms  often  ensue.  It  can  some- 
times be  demonstrated  that  the  heart  has  dilated  to  some  extent. 
The  blood  pressure  falls.  The  heart  sounds,  which  have  assumed  a 
tic  tac  quality,  may  become  fainter  with  the  longer  duration 
of  the  attack.  Congestion  and  edema  of  the  lungs  with  frothy, 
bloody  sputum,  and  other  signs  of  failing  heart  may  ensue.  In 
most  instances  the  attack  has  subsided  before  these  more  serious 
symptoms  make  their  appearance.  The  patient  then  experiences 
a  sense  of  relief  and  rapidly  recovers  from  the  symptoms  pro- 
duced by  the  paroxysm. 
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}^(any  subjects  of  pAroxysmal  tarhycardia  leam  certain 
ures  which  cut  short  the  attack  with  more  or  less  constasex. 
One  may  cause  a  cessation  by  taking  and  holdiniar  a  deep  breath, 
and  especially  by  raising  the  diaphra^i  with  the  ^ottis  elowd 
after  a  full  inspiration.  Another  makea  stroni^  preasore  in  Qm 
epi|?astrium.  another  bends  forward  and  downward;  thus  pro- 
ducing the  same  effect.  Other  measures  include  the  taking  of 
gastric  irritants  and  the  induction  of  emesis.  Other  forms  of 
va&fus  stimulation,  such  as  direct  pressure  of  the  carotid,  may 
stop  an  attack.  Such  measures,  however,  do  not  cause  slowing, 
as  they  may  do  in  simple  tachycardia.  They  either  stop  the 
paroxysm  or  do  not  affect  the  rate. 

Tfiere  is  usually  a  sense  of  oppression  in  the  chest,  and  not 
unusually  nnuinal  pains  occur,  especially  in  the  longer  paroxysBiB. 
Death  is  a  nMatively  infretjnent  ending  of  attacks,  but  is  not  alto- 
ucther  uncommon  with  those  of  long  duration. 

PULSUS  ALTERNANS 

Thf  contrncuons  of  tht*  vcnrricle  under  normal  conditions  are 
of  C'jual  lt»rce.  IVrtaiii  hearts,  however,  which  are  accomplish* 
intf  their  w»M*k  with  diftirulty,  exhibit  an  alternate  variation  in 
the  strcnuth  of  imlividual  l>eats  while  maintaining  a  regulAC 
ihythiii.  This  luM-urs  particularly  in  cases  of  scleroaia  and  high 
tfiisioii  whi**h  iiixe*  Mther  sluns  of  failing  myocardium.  The  ven- 
irii'lc  expels  alternately  variable  quantities  of  blood.  The  exact 
cause  is  uiiknoAvn. 

The  diffcrcti«-c  in  foreo  may  be  Mreat  enough  to  be  appreciated 
upon  frclinir  the  pulse.  By  i-areful  i>alpM:ion  the  alternate  vari- 
iiti«m  can  often  l»e  Jeteetml  in  this  way  even  though  the  differ- 
rnee  is  slii»ht.  The  diairuosis  may  be  exactly  made  by  applying 
the  slecNc  of  a  sphysriuomanr»meter  to  the  arm  and  noting  that 
there  is  one  level  of  pressure  at  which  the  weaker  beats  disap- 
pear and  a  hitrher  one  for  the  alternate  lieats.  By  thus  applying 
the  rorreel  pressure  the  arterial  rjie  may  l>e  exactly  halved. 

Occasionally  the  difference  in  force  is  so  great  that  the  pulse 
rate  is  halveil.  the  smaller  boats  not  Ivitig  iH^rtvivctl.     This,  ho 
ever,  is  quite  rare.     The  heart  soumls  exhibit  no  difference 
(piality.     A  pulse  tracing  shows  the  alternation  in  the  height  « 
the  arterial  waves.     An  elect n>car\liv>sram  cannot  be  dependea 
on  to  show  any  indication  of  the  condition.     It  often  does  show 
an  alternate  variation  in  the  height  of  the  K  waves,  but  more 
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eommonly.  porhaps,  it  does  not.  Ou  tlie 
other  liaiitl  the  olet;trt>canliopri'ap]i  some- 
times shows  alternation  in  a  heart  whidi 
gives  no  elini<"al  evidence  of  it. 

Fip.  17*i  is  an  electrocardioffram  in 
wtiich  the  alternation  is  depicted.  There 
is  a  slifrht,  thoiifrh  definite,  alternation 
in  the  hciprht  of  the  R  waves.  To  iu- 
siirc  clearer  reproduction  in  the  text, 
the  peaks  of  the  R  waves  in  this  fi^nire 
have  been  indicated  by  short  horizontal 
lines. 

DIAGNOSTIC  THESES 

In  atteiti]>liijj;  ht  diiijfuose  abnormali- 
ties of  cardiac  nicrlianisin  without  in- 
strumental Hicanseertaiu  generalizations 
shouftl  be  kept  in  mind.  It  is  of  value 
to  cxauiinc  both  heart  and  pulse:  of 
tliese  more  may  Ijc  b-arned  from  the 
heart.  When  the  heart  action  is  ir- 
re^ubir  it  is  iniptn-taiit  to  determine 
wlicthfr  there  is  a  prKlonthiaut  rhiftlnn; 
I.  e.,  a  rliythin  whicli,  irresiieetive  of 
jjiterruptious,  dominates  the  action  as  a 
whole.  If  ijo  such  predominant  rhythm 
can  1m'  dcmonstrati'tl,  the  arrhythmia  is 
proliably  due  tu  auricular  fibrillation. 
This  [jrobaljility  increases  if  the  rate  is 
hijrh. 

It  slioulfl  be  determined  whether  each 
ventrienlar  beat  i)r()(bifrs  a  radial  pulse. 
Ni,-ither  bfurf  bbick  iMir  sinus  arrhythmia 
produces  a  fuilst  thficli.  Auricular 
bbrillatum  usually  docs  so;  many  prc- 
uuilnrc  beats  fail  t<i  rcnrli  the  wrist; 
aud  iMM-asiini;ilIy  au  alternating  indse 
jiujy  »:ive  a  puIm-  rat<'  just  hidf  that  of 
the  ventrjrlc. 

In  dnulttful  cases  wttli  slow  rate  an 
altemjit   should   be    made    to  accelerate 
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\[w  aflidi)  of  tho  veiitride.  It'  thf  arrhythiuia  disappean>  with 
higher  rate  it  is  not  due  to  auricular  fibrillation ;  if  it  becomt^ 
riiort'  pronounced  tlic  probaltility  of  fibrillation  is  increased. 

Occasional  iuttM-ruptions  to  an  established  rh.vthm  are  prob- 
ably due  to  premature  contractions.  A  regularly  recurring  inter- 
ruption is  pr()l)ab1y  due  to  premature  contractions  or  to  partial 
heart  block,  more  likely  to  the  foruier. 

A  bigeminal  pulse  may  be  produced  by  premature  contractions 
which  recur  re<ruhirly  after  every  second  beat  and  fail  to  reiich 
the  wrist,  or  by  the  oceurrcuce  of  a  premature  contraction  which 
reuchcH  the  v\  rist  after  every  noriual  beat.  It  may  be  produced 
by  a  3:2  boa  it  block. 

An  exact  halving  of  an  observed  pulse  rate  may  be  produced 
us  folldws:  (a)  l)y  the  oci'urrencc  after  every  normal  beat  of  a 
ventricular  premature  contraction  too  weak  to  reach  the  wrist; 
(li)  i>y  the  onset  of  a  2:1  heart  block;  (c)  by  the  change  from  a 
2:1  iuirieular  Jluttri'  to  a  4:1  type;  (d)  by  the  onset  of  pulsus 
alternatis  of  extreme  decree. 

A  rcguhir  vcjitricular  aetiou  which  remains  of  constant  rate 
from  day  to  day,  and  which  is  uniulluencetl  by  exercise  and  pos- 
tiue  is  pritbably  due  to  liuttei"  or  to  paroxysmal  tachycardia.  If 
the  i-ate  is  less  I  ban  H)0  it  is  almost  surely  4:1  flutter.  Parox- 
ysms of  tachycardia  are  usually  of  brief  duration;  flutter  usually 
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CHAPTER  XVin 

DISEASES  OF  THE  PERICARDIUM 

PERICARDITIS 

Inflammation  of  the  pericardium  occurs  primarily  and  as  a 
secondary  disease.  Primary  pericarditis  has  followed  trauma  to 
the  pericardium  from  external  violence.  Certain  cases  of  primary 
so-called  idiopathic  pericarditis  develop  in  children  without  as- 
signable cause. 

Secondary  pericarditis  occurs  as  a  sequence  of  acute  rheumatic 
fever,  acute  tonsillitis  and  other  septic  states,  as  also  in  gout, 
tuberculosis,  and  during  the  course  of  general  arteriosclerosis. 

Pericarditis  occurs  in  three  principal  forms;  namely,  acute 
fhrinous  pericarditis;  serofibrinous  pericarditis,  or  pericarditis 
with  effusion;  and  chronic  adhesive  pericarditis. 

ACUTE  FIBRINOUS  PERICARDITIS  (PERICARDITIS 

SICCA) 

Clinical  Pathology. — In  this  form  of  pericarditis,  wliich  is  also 
termed  pericarditis  sicca,  the  surface  of  the  visceral  pericardium, 
and  later  during  the  evolution  of  the  disease  that  of  the  parietal  peri- 
cardium as  well  loses  its  normal  smooth,  glistening  appearance 
and  becomes  roughened.  It  is  the  seat  of  a  fibrinous  exudate, 
which  may  be  circumscribed  to  a  small  portion  of  the  membrane, 
or  which  may  be  universal,  involving  the  entire  pericardial  sur- 
face. There  is  usually  slight  effusion  into  the  pericardial  sac, 
but  in  cases  of  tuberculous  origin  it  is  distinctly  a  dry  inflamma- 
tion. The  roughened,  exudate-clothed  pericardium  docs  not  glide 
noiselessly  as  is  the  case  during  iiealth,  but  in  lieu  of  tiiis  its 
measurements  are  accompanied  by  an  audible  friction  rub. 

The  gross  appearance  of  the  pericardial  surface  varies  in  differ- 
ent stages  of  the  disease.  In  the  incipiciicy  of  the  disease  the 
surfaces  present  the  appearance  of  two  slices  of  ])read  and  butter 
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which  have  been  apposed  and  pulled  asunder,  the  **  bread  and 
butter*'  stage  of  tlie  disease.  In  othor  instances  the  exudate  is 
rolled  into  irrpRular  folds  upon  the  pericardial  surface,  constitut- 
ing the  *'eor  villu-sutii/* 

The  subjaeent  niyoeardiuni  is  involved  to  a  variable  extent  in 
the  liiflHnimatnry  process,  presentinj;  infiltration  M'ith  leucocytes, 
and  endoearditis  is  oeeasionally  a  eoineident  disease. 

Physical  Signs. — lusprcthtt. — la  acute  fibrinous  pericarditis  in- 
speetion  usually  revi'uls  few  signs,  though  it  is  not  uncommon  fur 
tile  respinitidtis  to  be  aeeelerated.  indeed  oecasionally  to  the  point 


Fig     17  k. — Artitc    riliriiinns    |ifru-.-iriIili&.      ( From    Mcl-arlaml.) 

of  cirtliojiiiea.  The  e<ii"diae  impulse  is  iU'iTtitnated  in  foree,  and 
frc(|uently  its  area  is  extrnded.  'i'lif  fin'iid  expri'ssion  is  apt  to  be 
anxious. 

PaljMitioH  in  the  fully  establislnd  eases  frefpieiitly  reveaLs  the 
prt'senee  of  perieardial  frietton  fremitus  over  the  ]>reeordia,  wliieb 
is  iiierease<I  in  intensity  wIh'M  the  ]iatieid  hrnds  the  trunk  forward. 
The  imlse  is  aeeelerated.  but  is  usually  of  normal  vnhune  and 
tension. 

Percussion  reveals  no  deviation  from  the  normal  outline  of  the 
heart,  as  the  orgfan  is  not  etdarged  in  uncomplicated  acute  fibrinous 
poriearditis. 


DISEA6ES  OP   THE  PERICARDIL^M  447 

Auscultation  elicits  the  pericardial  friction  sound  over  tSie  pre- 
cordia.  This  sound  is  variable;  it  is  increased  by  moderate  pressure 
and  is  abolished  by  strong  pressure  with  the  bell  of  the  stethoscope; 
it  also  varies  in  intensity  upon  change  of  posture ;  and  it  varies  in 
intensity  from  day  to  day  without  apparent  cause.  The  sound 
corresponds  roughly  with  the  sounds  of  the  heart,  but  not  with  the 
same  aceurae^'  as  do  endocardial  murmurs,  as  the  phases  of  the 
friction  sound  last  longer  than  do  the  heart  sounds.  The  friction 
sound  usually  presents  two  phases,  systolic  and  diastolic,  occasion- 
ally only  a  single  phase,  and  in  yet  other  instances  three  phases, 
simulating  canter-rhythm  or  gallop-rhythm.  When  the  sound  pre- 
sents  the  typical  systolic  and  diastolic  phases,  these  phases  exhibit 
the  same  intensity,  but  are  usually  of  unequal  length.  The  peri- 
cardial friction  sound  is  confined  strictly  to  the  prccordia  and  is  not 
transmitted  thence,  as  are  endocardial  murmurs.  If  the  associated 
effusion  become  great,  the  friction  sound  disappears,  but  not 
infrcfptently  it  remains  audible  over  the  base  of  the  heart  even  at 
the  height  of  the  effusion.  The  sound  is  usually  heard  with  the 
greatCvSt  ease  along  the  left  border  of  the  sternum  in  the  fourtti  and 
fifth  interspaces,  or  near  the  aortic  valve  area.  In  certain  instances, 
however,  the  sound  is  most  clearly  audible  over  the  cardiac  apex. 
The  pericardial  friction  -Sfuind  seems  very  superficial,  as  if  it  were 
just  beneath  the  ear. 

Diagnosis.— The  diagnosis  of  acute  fibrinous  pericarditis  is 
reutlily  made  when  the  disease  is  suspected  and  the  friction 
sound,  the  pathognomonic  sign  of  the  disease,  is  detected.  But, 
arising  as  it  so  frequently  does  duriiig  the  course  of  an  acute 
infectious  disease,  it  is  ofteii  masked  by  the  other  symptoms  of 
the  disease  and  is  not  suspected  or  sought  fnr  aiifl  lienc*'  is  fre- 
quently overlooked. 

Differential  Diagnosis. — A  mistake  in  diagnosis  may  arise  in 
failing  to  differentiate  acute  filirinous  pericarditis  fnun  (trganic 
disease  of  the  aortic  valve,  or  from  pleuropericardial  friction  in 
pleurisy  ai-ising  during  pneumonia  or  pulmonary  tuberculosis. 
Organic  disease  of  the  aortic  valve  produces  a  dfuible  murmur, 
systolic  and  diastolic  in  time,  with  a  jialpable  thrill,  which  may  be 
easily  mistaken  for  the  two  p]iiis<'s  of  the  pericardial  friction 
sound,  r^nt  this  double  niurtnur  corresponds  very  closely  indeed 
with  the  events  of  tln'  Ciinliac  eyrb' ;  the  niuriiiurs  are  transmitted 
from  the  preeordin  in  ditTcniit  and  drtiiiite  limvs;  and  the  disease 
produces  alterations  in  the  diararlrr  of  the  inilse,  us  for  instance 
the  water-hammer  pulse  in  Torrigaiis  disease,  and  the  small  wir\' 
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gggOflBEISOOS  PKMCARDinS  (PERICARDITIS  WITH 
2PfOSI09;  PKRICAEDinS  EXUDATIVA) 

^^^^  psilalliy.— ^ro^briDous  periearditi%  pcricaiditii 
.  ffjj^  jr  fftwarditi^  exudativa  hafi  its  inceptBcw  as  «  drj 
^'  -  '  •  *■—- 'atxtn.  during  which  stag«  of  tbe  db- 

is  dot  bed  with  fibrinous  exudate.    Ib 

llie  disease  there  is  effusion  of  sen>fibnD- 

d^tendent  portions  of  the  perieardial 
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enee  of  extensive  effusion  into  the  pericardium  there  is  visible 
epigastric  bulging  in  the  vast  majority  of  cases,  constituting  Auen- 
brugger's  sign  of  the  disease.  In  a  fully  established  effusion  the 
cardiac  impulse  is  not  infrequently  invisible;  or,  when  it  is  visible, 
the  impulse  is  commonly  displaced  upward,  presenting  a  wavy 
pulsation  in  the  third  or  fourth  intercostal  space.  When  the  apex 
beat  is  invisible  with  the  patient  in  the  recumbent  or  sitting  pos- 
ture, it  may  in  certain  instances  become  again  visible  when  the 
patient  bends  the  trunk  forward. 

The  respirations  are  moderately  accelerated,  and  in  extensive 
pericardial  effusion  they  are  frerpiently  attended  by  dyspnea  which 
occasionally  amounts  to  orthopnea.  The  left  half  of  the  thorax  is 
apt  to  expand  in  a  deficient  fashion,  as  a  result  of  compression  of 
the  left  lung  by  a  large  effusion.  Rarely,  indeedj  does  the  examiner 
encounter  tortuosity  of  the  superficial  veins  of  tlie  thorax  as  a 
result  of  increased  intrathoracic  tension. 

Palpation, — Palpation  confirms  the  displacement  of  the  cardiac 
impulse.  Early  in  the  disease  a  friction  fremitus  is  palpable, 
which  disappears  as  the  effusion  develops,  though  it  sometimes 
persists  at  the  base,  to  reappear  with  absorption  of  the  effusion. 
As  to  i]itensity,  the  cardiac  impulse  is  feeble,  and  gradually  de- 
creases in  intensity  as  tlie  etTuKJoii  develoi>s,  to  eventually  disappear 
altogether.  Ewart  has  noted  that  the  first  rib  is  freely  palpable  at 
its  chondrosternal  articulation  in  pericarditis  with  effusion,  the 
"first  rib  sign."  Fluctuation  can  be  obtained  only  in  the  presence 
of  very  large  effusions  and  is  not  to  be  expected  in  other  cases. 
Frequently  there  is  moderate  tenderness  upon  palpation  of  the 
epigastrium. 

The  pulse  in  serofibrinous  pericarditis  is  usually  weak  and  of 
smalt  volume,  often  irregular,  and  of  the  pulsus  paradoxus  type, 
becoming  progressively  more  feeble  during  full  inspiration. 

Percussion. — The  area  of  cardiac  dullness  is  extended,  and  this 
increases  progressively  as  the  effusion  develops.  The  area  of  dull- 
ness is  roughly  pear-shaped,  with  the  base  directed  downward 
toward  the  diaphragm.  In  tlie  tiflh  ijjtercostal  space  the  dullness 
extends  one  or  two  inches  to  the  right  of  thf*  ster»uun,  oUsenring  the 
normal  pulmonary  resonanee  in  Ebstein's  eartliohrqiatie  angle, 
constituting  Rotclfs  sign  of  the  disease.  Upon  the  left  side  tlie 
dullness  of  the  heart  is  apt  to  extend  outward  hoynjid  th(>  apex  or 
even  to  encroach  upon  nnd  oKscure  the  normiil  gastrie  tympany  in 
Traube's  semilunar  space.  Tfie  diaphragm  and  the  left  lobe  of  the 
liver  are  depressed  by  the  weight  of  the  effusion.    Gerhardt  pointed 
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out  that  when  the  patient  is  in  the  upright  posture  the  area  of  dull- 
ness  is  broader  than  when  he  is  in  the  recumbent  posture.  A  coeiist- 
ing  hypertrophic  emphysema  may  serve  to  obscure  the  dulhwaofi 
fairly  large  pericardial  effusion  by  the  interposition  of  the  volinn- 
inous  anterior  pulmonary  borders  between  the  pericardium  and  the 
anterior  wall  of  the  thorax. 

Percussion  of  the  left  side  of  the  thorax  posteriorly,  near  tie 
angle  of  the  scapula,  with  the  patient  in  the  upright  posture,  in 
the  presence  of  extensive  pericardial  effusion  not  infrequentlj' 
yields  dullness,  which  disappears  when  the  patient  inclines  the 
trunk  forward,  Bamberger's  sign  of  the  disease. 

AuscitUation. — During  the  incipient  stage  of  the  disease,  prior 
to  the  development  of  the  effusion,  a  pericardial  friction  sound  is 
audibJe  over  the  precordia.  \Ylien  the  effusion  develops  this  fri^ 
tioii  rub  disappears  gradually,  although  frequently  persisting  at 
the  base  of  the  heart.  If  inaudible  when  the  patient  is  in  the  re- 
cumbnit  posture,  it  occasionally  appears  when  he  is  placed  in  tlw 
sitting  posture.  The  cardiac  sounds  become  gradually  weakened 
and  muffled  as  the  effusion  develops.  The  pulmonic  second  sound 
is  apt  to  be  aeecntnated.  The  compression  of  the  left  lung  in  ei- 
tt'usive  pericardial  effusion  is  apt  to  resiilt  in  bronehovesicular  or 
hronchial  Iireath  sounds  in  the  axillary  region. 

Diagnosis. — The  pear-shaped  area  of  increased  cardiac  dullness, 
(In*  in  ilia  I  Trictiun  sound,  which  disappears  with  the  development 
of  the  effusinn,  the  iiiuflled  and  distant  character  of  the  cardial! 
sounds,  with  pain  over  tlie  preeordia,  which  is  aggravated  by 
pressure  over  the  lower  end  of  the  sternum,  dyspnea,  occasionally 
ry anosis,  the  p;jriu](»xieal  pulse,  and  fever,  point  strongly  to  effii- 
siim  into  llie  pericardium. 

Differential  Diagnosis.— Dilatation  of  the  heart  produces  in- 
erease  in  rhc  area  of  the  heart,  but  in  this  disease  there  are  suffi- 
cient differential  signs  to  distinguish  the  two  conditions.  In 
eardiac  dilatation  the  cardiac  impulse  instead  of  being  obscured 
is  distinctly  visible  and  w^avy;  the  shock  of  the  cardiac  valves  is 
distinctly  palpable  in  dilatation;  the  area  of  cardiac  dullness  in 
dilatation  is  not  pear-shaped,  neither  does  it,  except  in  the  case 
of  mitral  stenosis,  reach  so  high  along  the  left  sternal  margin  or 
so  low  in  the  fifth  and  sixth  interspaces  without  visible  or  pal- 
pable impulse;  rarely  indeed  is  the  enlargement  of  the  heart  in 
dilatation  so  large  as  to  compress  the  left  lung  with  the  produc- 
tion of  dullness  and  bronehovesicular  or  bronchial  breath  sounds 
over  the  left  lung ;  in  dilatation  the  cardiac  sounds  are  distinctly 
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r  audible,  frequently  with  a  valvular  quality  engrafted  upon  them; 
and  the  fluoroscopic  findings  are  entirely  different  in  the  two 
diseases. 

Serofibrinous  pleurisy  occasionally  must  be  differentiated  from 
pericarditis  with  effusion  when  the  effusion  reaches  an  extreme 
grade.  In  left-sided  pleural  effusion,  unless  the  effusion  assumes 
the  encysted  form,  it  is  likely  during  a  casual  examination  to  be 
mistaken  for  a  large  pericardial  effusion ;  and  similarly  a  large 
pericardial  effusion  may  be  difficult  to  differentiate  from  effusion 
into  the  left  pleural  sac.  But  in  pleurisy  with  effusion  the  cardiac 
impulse  is  displaced ;  the  flatness  extends  around  the  side  of  the 
thorax;  the  compressed  lung  yields  Skodaic  resonance  in  the  infra- 
clavicular and  mammary  regions;  Traube's  similunar  space  of 
gastric  tjTtipauy  is  obliterated;  and  the  spleen  is  apt  to  be  dis- 
placed downward-  In  serofibrinous  pericarditis,  on  the  contrary > 
the  effusion  is  apt  to  extend  well  to  the  right  of  tlie  stenuim 
(Kotch's  sign),  which  is  of  aid  in  the  differentiation  of  tlie  two 
diseanes. 

CHRONIC  ADHESIVE  PEEICARDITIS 

Clinical  Pathology. — In  chronic  adhesive  pericarditis  adliesions 
are  formed  as  the  consequence  of  a  previous  acute  pericarditis  of 
the  fibrinous  or  serofibrinous  form.  In  many  instances  the  adhe- 
sions are  sparsely  distributed  or  arc  hjcaliz-rd  to  a  limited  urea 
of  the  visceral  and  parietal  membranes,  while  in  other  cases  they 
are  more  or  less  universally  distributed  over  the^ie  membranes. 
Moreover,  the  adhesions  may  exist  between  the  external  surface 
of  the  pericardium  and  the  adjacent  pleura,  constituting  plcuru* 
pericarditis  or  mediasttuopericarditis. 

The  internal  form  of  chronic  adhesive  perii-jirdilis,  in  which  the 
adhesions  exist  between  the  visceral  and  piirictal  layers  of  the 
membrane,  often  does  not  lead  to  embarrassuK'nt  of  the  cardiac 
action,  and  frequently  gives  rise  to  tio  symplums  and  few  physi- 
cal  signs.  But  when  the  adhesiatis  arc  aliuiulaiil  tbfre  is  a 
variable  degree  of  cardiac  embarrassnirnt,  with  i-nnscquent  hyper- 
trophy of  the  heart. 

In  external  chronic  adhesive  pericarditis  adhesions  bind  the 
outer  surface  of  the  pericardial  sac  to  the  <'ostal  pleura  anteriorly 
or  to  the  diaphragm,  or  to  the  esnpluiL'us  nr  spinal  column,  or  to 
the  great  vessels  arising  from  the  bast-  of  tin'  heart.  In  this  form 
of  t  ise  the  contraction  of  t}i«'  ventricles  not  infrequently 

►lie  retraction  of  tiie  ilioraeic  wall;  or  the  constrict- 
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iiig  bands  may  result  in  dysphagia,  stridulous  respiration,  or  \'as- 
eular  murmurs. 

The  coincident  cliangcs  in  the  myocardium  in  chronic  adhesive 
pericarditis  vary  with  the  degree  of  interference  with  the  heart's 
action.  Frequently  it  is  entirely  unaltered  in  the  presence  of 
simple  adhesions  within  the  pericardial  sac;  while  it  presents 
hypertrophy  and  oeeasioually  thinning  and  dilatation  of  the  walls 
of  the  cardiac  chanihers  in  tlie  presence  of  extensive  adhesions. 

Physical  Signs. — Inspeciion. — In  eases  which  are  associated  with 
eardifie  hypertrophy  tliere  is  apt  to  be  moderate  precordial  bulging, 
with  displacement  of  the  cardiac  impulse  from  its  normal  site  in 
the  fifth  left  intercostal  space.     There  is  frequently  systolic  re- 


ImK-     175. — rtrif.irilial    riJhi-Aiuii*.      tFrniu     Delalicld    iind     Prudden.) 

traction  of  the  ehest  wall  Hiitcriorly  near  tlie  at>ieal  area.  In  cases 
with  diaphra^'niatie  adhesions  there  is  often  a  systolic  retraction 
of  the  tenth  and  eleventh  interspaces  posteriorly  below  the  left 
scapula  (Broadbeut  s  sign). 

Friedreich's  sif^'u,  diastolic  collapse  of  the  jugular  veins  is  noted 
frequently;  and  Kussjuaul's  sign,  inspiratory  overfullness  of  the 
jugulars  is  occasionally  in  evidence.  The  diaphragmatic  shadow 
is  frequently  restricted  or  abolished  by  partial  immohilis5ation  of  the 
diaphragm  by  adhesions.  The  apex-beat,  in  addition  to  the  dis- 
placements to  which  it  is  so  frequently  subject  in  this  disease,  does 
not  exhibit  its  normal  range  of  lateral  mobility  upon  placing  the 
patient  in  the  lateral  decubitus. 
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Palpation. — In  clironic  adhesive  pericarditis  there  is  not  infre- 
quently demonstrable  upon  palpation  of  the  precordia  a  distinct 
diastolic  shock,  w)iieh  is  due  to  the  sudden  rebound  of  the  heart 
walls  during  diastole,  which  have  been  drawn  into  apposition 
during  systole  increasing  the  tension  which  is  exerted  by  the  ad- 
hesions. Palpation  is  useful  in  defining  the  displacement  of  the 
cardiac  impulse.  Adhesions  between  the  pericardium  and  dia- 
phragm frequently  inhibit  the  normal  epigastric  excursion  during 
inspiration.  The  pulse  is  of  the  pulsus  paradoxus  type  in  many 
eases,  trailing  off  during  full  inspiration. 

Percussion.— As  a  rule,  percussion  reveals  a  considerable  increase 
in  the  transverse  diameter  of  the  area  of  cardiac  dullness;  but  this 
is  not  constant,  as  in  certain  cases  the  heart  is  neither  hypertrophied 
nor  dilated.  Occasionally  the  superior  and  left  borders  of  the  area 
of  cardiac  dullness  are  not  diminished  at  the  completion  of  full 
inspiration,  because  adhesions  between  the  pleura  and  the  peri- 
cardium prevent  the  intervention  of  the  anterior  border  of  the  left 
lung  between  the  heart  and  the  anterior  chest  wall  during  inspira- 
tion. Not  infref|uently  the  gastric  tjTnpany  of  Traube'a  semilunar 
space  is  diminished. 

Auscultation. — The  character  of  the  heart  sounds  varies  with  the 
state  of  the  myocardium.  In  the  presence  of  coincident  cardiac 
h\'pertrophy  they  are  accentuated;  whereas,  if  cardiac  dilatation 
has  supervened,  they  are  muffled  and  more  or  less  valvular;  Mui"- 
mursr  of  coexisting  valvular  disease  are  occasionally  audible,  which 
are  not  dependent  upon  the  disease  for  their  production.  Occa- 
sionally a  pericardial  friction  sound  is  audible  along  the  left  sternal 
border.  Eeduplication  of  the  second  sound  of  the  heart  is  occa- 
sionally audible,  and  sometimes  there  is  a  soft  blowing  systolic 
murmur  at  the  mitral  area. 

Diagnosis. — ^With  a  history  of  previous  pericarditis,  the  finding 
of  signs  of  pericardial  adhesions,  such  as  fixation  of  the  cardiac 
impulse,  inspiratory  overfullness  of  the  jugular  veins  and  diastolic 
collapse  of  these  vessels,  with  systolic  retraction  of  the  thoracic 
w^aU  anteriorly,  or  Broadbent's  sign  posteriorly,  is  suggestive  of 
chronic  adhesive  pericarditis.  While  it  is  true  that  a  sj'stolic 
retraction  of  the  chest  wall  in  the  region  of  the  cardiac  apex  may 
be  due  to  atmospheric  pressure  in  the  presence  of  cardiac  hyper- 
trophy, when  the  anterior  borders  of  the  lungs  are  tardy  in 
closing  the  interval  between  the  heart  and  the  anterior  chest 
wall,  the  systolic  retraction  of  chronic  adhesive  pericarditis  is 
altogether  more  forcible  than  is  this  phenomenon. 
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In  cases  in  which  only  a  limited  number  of  adhesions  exist 
between  the  epicardium  and  the  visceral  pericardium,  causing 
little  or  no  embarrassment  of  the  action  of  the  heart,  a  diagnosis 
is  extremely  difficult. 

HYDROPERICARDIUM  (HYDROPS  PERICARDn) 

Clinical  Pathology. — Hydropericardium,  the  presence  of  serous 

fluid  in  the  perieardial  sac,  is  usually  a  sequence  of  the  general 
anasarca  of  nephritis  or  of  valvular  heart  disease.  In  rarer  in- 
stances such  a  serous  transudation  is  the  sequence  of  thrombosis 
of  the  cardiac  veins.  In  hydropericardium  the  pericardial  sac 
contains  a  variable  amount  of  clear,  serous,  noninflammatory 
fluid. 

Physical  Signs.— Tlie  physical  signs  of  hydropericardium  are 
esseiitiiilly  tltosr  nf  fluid  in  the  pericardial  sac.  There  is,  how- 
ever, iibsouce  of  the  friction  sound,  pain,  and  fever,  which  serves 
to  excUido  scrnnhrinous  pericarditis.  Coupled  with  a  history  of 
cardiac  or  renal  disciisc,  the  physical  signs  point  toward  hydro- 
p<n"it'ardiiini.  t!ioun;li  in  nisuiy  instances  the  transudation  of  fluid 
is  but  niiKkM-ate  in  deforce  and  the  condition  is  entirely  overlooked. 

HEMOPERICARDIUM 

Clinical  Pathology. — The  accumulation  of  blood  or  sanguineous 
fluid  in  tlic  pericardial  sac  occa.sionally  follows  stab  wounds  or 
pcnctralitij^:  wounds  of  tlic  pericardium  from  other  causes.  It 
may  be  due  to  rupture  of  the  ascending  portion  of  the  aorta, 
which  is  enveloped  by  the  pericardium,  in  which  event  the  disease 
is  rapidly  falaK  or  it  may  follow  rupture  of  a  coronary  artery. 
Occcisinnally  (be  fluid  of  serofibrinous  pericarditis  is  tinged  with 
blood. 

Physical  Signs. — Tlie  physical  signs  of  hemopericardium  are 
those  of  cITusion  into  the  pericardium.  Added  to  these  signs  in 
certain  cases  are  signs  of  internal  hemorrhage,  as  pallor,  rapid 
weak  pulse,  dyspnea,  and  collapse.  In  grave  cases  death  ensues 
early  from  pressure  upon  the  heart. 

PNEUMOPERICARDIUM  (HYDRO-,  HEMO-,  OR  PYO- 
PNEUMOPERICARDIUM) 

Clinical  Pathology.— Pneumopericardium,  the  presence  of  gas 
in  the  pericardial  sac,  is  usually  associated  with  the  presence  of 
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serous  fluid  (hydro-pneumopericardium),  blood  (hemo-pneumo- 
pericardium),  or  pus  (pyo-pneumopericardium).  The  disease  is 
but  rarely  encountered. 

Pneumopericardium  may  result  from  penetrating  wounds  of 
the  pericardium ;  from  perforation  of  the  pericardium  by  a  tuber- 
culous cavity  of  the  lung,  gangrene  of  the  lung,  or  pneumothorax ; 
or  it  may  be  spontaneous,  owing  to  the  development  of  the  bacil- 
lus aerogenes  capsulatus  of  Welch.  Malignant  disease  of  the 
esophagus  or  stomach  very  rarely  causes  perforation  of  the  peri- 
cardium and  consequent  pneumopericardium. 

Physical  Signs. — The  disease  is  occasionally  attended  by  pre- 
cordial bulging,  with  absence  of  the  visible  cardiac  impulse.  A 
pericardial  friction  sound  is  occasionally  audible  and  in  other 
instances  succussion  fremitus  is  demonstrable.  Percussion  of  the 
normal  area  of  cardiac  dullness  in  pneumopericardium  yields 
hyperresonance  or  tympany,  while  below  the  level  of  the  fluid  in 
the  pericardium  the  percussion  note  is  dull  or  flat. 

The  heart  sounds  are  feeble,  being  obscured  by  the  pericardial 
succussion  sound,  which  is  a  churning  sound  that  has  been  com- 
pared to  the  sound  produced  by  a  water  wheel  in  motion.  Occa- 
sionally a  pericardial  friction  sound  is  audible. 

Diagnosis. — The  pericardial  succussion  sound  is  pathognomonic 
of  the  disease,  and  its  demonstration  renders  the  diagnosis 
positive.  Pneumopericardium  is  apt  to  be  confused  with  left- 
sided  pneumothorax  or  gaseous  distention  of  the  stomach.  In 
left  pneumothorax  the  area  of  cardiac  dullness  is  not  obliterated, 
and  the  cardiac  impulse  is  usually  visible,  though  frequently 
displaced  toward  the  opposite  side  of  the  thorax.  On  the  other 
hand,  the  tympanitic  note  of  a  distended  stomach  disappears  when 
a  stomach  tube  is  passed  and  the  j?as  is  liberated  from  this  viscus. 


CHAPTER  XIX 
DISEASES  OF  THE  ENDOCARDIUM  AND  VALVES 

ACUTE  ENDOCARDITIS 

Clinical  Pathology. — Acute  endocarditis  occurs  in  two  forms; 
iiaiiu'ly,  a.s  simple  acute  endocarditis,  and  as  malignant  or  infective 
eitdocarditis. 

Acute  simple  endocarditis  is  almost  invariably  secondary  to  dis- 
cjisc  i^lstnviicre  in  the  bodily  economy.  It  is  associated  with  the 
^nvatfst  I"rc4ucncy  with  acute  rlieumatic  fever;  while  next  in  fre- 
([iicnt'v  cniiies  acute  tonsillitis,  which  is  followed  by  scarlatina,  and 
rhuroa.  Any  <>t'  the  acute  infectious  diseases  is  liable  to  be  com- 
]ilii'atcd  by  ncutc  endocarditis.  Sinnlarly,  certain  chronic  wasting 
diseases,  as  carcinomu,  diabetes,  and  chronic  nephritis,  are  occa- 
sionally associated  with  acute  emlocarditis, 

Itccurrcnt  cndotarditis  is  a  form  of  acute  endocarditis  in  which 
valves  which  are  the  site  of  chrunie  lesions  suddenly  "li^ht  up" 
with  arnte  syniptonis  and  signs  of  endocarditis.  Acute  endocarditis 
is  noted  inttre  frequently  in  males  than  in  females,  and  the  disease 
is  most  prcvalcjit  during  the  third  and  fourth  decades. 

The  lesions  of  acute  simple  cniUjcarditis  occasionally  affect  the 
endoeardiani  nliich  lines  the  walls  of  the  chambers  of  the  heart 
(mural  endocarditis)  ;  but  this  number  of  cases  is  so  small  as  to  be 
ne^dijriliJ!'.  In  the  vast  majority  of  cases  the  changes  are  in  the 
valves  themselves  (valvular  endocarditis). 

The  earliest  chan^je  from  the  normal  in  the  valve  segments  is 
noted  at  a  point  a  short  distance  from  the  free  edge,  the  point 
where  the  segments  come  into  apposition  when  the  valve  closes. 
The  primary  changre  is  a  decrease  in  the  size  of  the  endothelial  cells 
witli  a  tendency  to  assnme  a  cuboidal  form,  leaving  crevices  between 
the  individual  cells,  a  state  which  predisposes  to  infection  of  the 
stroma  of  the  sejrments.  In  the  further  evolution  of  the  disease 
tibrin  is  deposited  upon  the  partially  denuded  areas  in  consecutive 
strata,  finally  forming  in  mauy  instances  excrescences  upon  the 
valve  cusps,  the  verrucose  type  of  simple  endocarditis.  In  the 
event  that  Prairments  of  these  verrucoses  are  swept  away  by  the 
circulating  blood,  they  may  serve  as  emboli  and  lead  to  thrombosis 
in  the  small  capillaries  of  the  lungs,  brain,  or  an  abdominal  organ. 
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In  the  further  evolution  of  the  disease  the  verrucoae  excrescences 
upon  the  cardiac  valves  are  prone  to  organization  with  the  produc- 
tion of  scar  tissue,  wliich  by  subsequent  contraction  causes  perma- 
nent deformity  of  the  valve  in  stenosis  or  incompetence. 

Malignant  or  infective  endocarditis,  althongh  occurring  occasion- 
ally as  a  primary  infective  inflammation  of  the  endocardium,  is  in 
the  vast  majority  of  cases  secondary  to  infective  disease  in  more 
remote  portions  of  the  body,  developing  during  the  course  of  puer- 
peral sepsis,  osteomyelitis,  acute  rheumatic  fever,  or  is  secondary 


Fig.    176, — F.nflocarditis,    vcrrucosc    form.      (From    Dflalield    and    PnnJdcn.) 

to  erysipelas  or  acute  gonorrhea.  Not  infrequently  malignant 
endocarditis  attacks  cardiac  valves  which  are  the  site  of  chronic 
endocardial  inflammation. 

In  this  form  of  acute  endocarditis  purulent  collections  are  formed 
in  the  connective  tissue  stroma  of  the  valve  segments,  the  vessels 
dilate  and  new  vess<4s  from  the  adjacent  myocardium  invade  the 
valve  stroma.  There  is  a  tendency  toward  repair  hy  sclerosis;  but 
the  diseased  surface  of  the  segment  does  not  heal  with  a  smooth 
endothelial  surface,  hut   with  irregular,  villous  processes  and  ex- 
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crescenees,  leaving  tlie  valves  incompetent  or  stenotic.  Perforation 
of  a  segment  is  not  infrequent.  Infectious  emboli  are  apt  to  be 
carried  away  from  the  diseased  valves  by  the  circulatingr  blood  and 
to  initiate  metastatic  abscesses  in  distant  organs  of  the  body. 

Fhsrsical  Signs, — Inspectwn. — In  acute  simple  endocarditis  in- 
spection may  yield  no  physical  signs;  but  in  cases  of  recurrent  endo- 
carditis, in  which  an  acute  exacerbation  of  a  chronic  endocarditis 
is  in  progress,  there  are  apt  to  be  in  evidence  signs  of  moderate 
cardiac  hypertrophy;  namely,  displacement  of  the  apex  beat,  an 
increase  in  the  force  and  in  the  extent  of  the  cardiac  impulse,  and 
frejpiently  systolic  pulsation  of  the  carotid  arteries.  In  malignant 
endocarditis,  if  cardiac  dilatation  is  imminent,  the  cardiac  impulse 
is  feeble  and  rather  diffuse,  and  is  displaced  from  its  normal  loca- 
tion in  the  fifth  intercostal  space. 

Palpation. — The  findings  upon  palpation  in  acute  endocarditis 
iire  variable,  varying  with  the  duration  of  the  disease  and  with 
the  form  of  the  disease  which  is  under  examination.  In  recurrent 
fudoearilitis  the  impulse  is  forcible  and  heaving,  as  a  rule,  as  the 
result  of  cardiac  liypertrophy,  and  is  displaced  from  its  normal 
site.  Not  infrequently  in  this  type  of  the  disease  a  systolic  thrill 
may  be  defined  at  one  or  more  of  the  valve  areas.  In  .simple 
endocarditis  in  general  the  cardiac  impulse  becomes  progressively 
more  feeble  as  the  disease  progresses;  and  in  malignant  endo- 
carditis when  cardiac  dilatation  is  imminent  the  impulse  is 
commonly  slapping  and  weak  upon  palpation  of  the  precordia. 

Pcrcusswn. — During  the  early  stage  of  the  disease  the  area  of 
cardiac  dullness  is  normal;  but  in  recurrent  endocarditis  it  is 
commonly  extended  in  one  or  more  directions,  most  frequently 
toward  the  left  and  downward,  as  a  result  of  cardiac  hypertrophy. 

AuscuUaiion. — In  botli  simple  and  malignant  endocarditis  aus- 
cultation frequently  elicits  a  systolic  murmur  at  the  mitral  or 
aortic  valve  area;  but  this  finding  docs  not  constitute  a  path- 
onrnomonic  sign  of  acute  endocarditis.  However,  when  the  murmur 
develops  upon  a  slightly  prolonged  or  roughened  first  sound  of  the 
heart,  hidicating  coincident  stenosis,  endocarditis  is  suggested.  In 
the  recurrent  form  of  the  disease  the  murmui's  of  preexisting 
vaHiilar  disease  are  audible;  and  if  it  is  possible  to  detect  changes 
in  the  quality  of  these  murmurs  in  daily  examinations,  it  is  prob- 
able that  an  acute  endocarditis  has  developed  \ipon  a  previous 
vahnilar  lesion.  The  pulmonic  second  sound  is  commonly  accentu- 
ated. 

Diagnosis.^ — In  the  diagnosis  of  acute  simple  endocarditis  the 
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history  of  the  case  is  very  important.  A  history  of  rheumatic 
fever,  acute  tonsillitis,  or  other  acute  infectious  disease,  coupled 
with  the  meager  physical  findings,  may  suggest  a  diagnosis.  Of 
the  physical  signs  the  most  important  is  a  systolic  murmur  at  the 
mitral  area,  particularly  if  this  develops  upon  a  prolonged  and 
roughened  first  sound  of  the  heart.  Of  course,  the  murmur  must 
be  distinguished  from  a  functional  murmur ;  hut  whereas  the  mur- 
mur of  acute  endocarditis  is  most  frequently  audible  in  the  mitral 
area,  functional  murmurs  are  most  commonly  elicited  at  the  pul- 
monic area.  Moreover,  a  functional  murmur  very  rarely  involves 
the  aortic  valve,  over  which  a  murmur  is  apt  to  be  audible  in 
acute  endocarditis. 

In  the  diagnosis  of  malignant  endocarditis  regurgitant  diastolic 
murmurs  are  suggestive  in  a  measure,  as  functional  murmurs  are 
systolic  in  time.  When,  moreover,  there  is  a  history  of  previous 
septic  infection  and  evidence  of  metastatic  infection  in  other  por- 
tions of  the  body,  the  diagnosis  is  still  more  probable.  Moreover, 
malignant  endocarditis  is  attended  by  fever  of  a  septic  type,  with 
precordial  distress,  and  leucocytosis.  However,  it  should  be 
remembered  that  malignant  endocarditis  presents  a  varied  symp- 
tomatology, sometimes  occurring  in  a  cardiac  form  in  which  the 
murmurs  of  chronic  valvular  lesions  predominate  the  picture;  in 
a  pyemic  form  with  symptoms  primarily  of  metastatic  involve- 
ment; in  a  typhoid  form,  which  closely  simulates  the  course  of 
typhoid  fever;  and  finally  in  a  type  in  which  cerebral  symptoms 
as  delirium  or  coma,  predominate  the  picture. 

Differential  Diagnosis. — From  typhoid  fever  it  is  differentiated 
by  the  more  abrupt  onset  of  endocarditis,  the  absence  of  the  step 
ladder  ascent  of  the  fever  during  the  first  week,  and  the  presence  of 
precordial  distress  and  dyspnea  with  chills  and  leucocytosis,  which  is 
in  marked  contrast  to  the  leucopenia  of  typhoid  fever. 

CHRONIC  ENDOCARDITIS 

Clinical  Pathology. — Chronic  endocarditis  is  usually  secondary 
to  acute  endocarditis,  particularly  to  that  form  occurring  in 
association  with  acute  rheumatic  fever  and  acute  tonsillitis. 
Other  cases  of  chronic  endocarditis  arise  in  persons  who  have 
not  previously  had  acute  endocarditis,  but  arise  as  the  result  of 
the  constant  circulation  in  the  blood  of  the  toxins  of  lead,  alcohol, 
syphilis,  gout,  and  diabetes.  Laborious  occupation  may  initiate 
the  sclerotic  process  in  the  aortic  segments,  as  also  may  arterio- 
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sclerosis  and  chronic  nephritis  by   raising  blood    pi 
general  circulation. 

The  changes  in  the  valves  consist  of  a  progres 
frequently  with  the  ultimate  deposition  of  calcium] 
valves  are  thickened,  inelastic,  and  their  free  border 
ally  coalesce,  producing  a  condition  of  permanent  stei 
competence.     Moreover,  in  many  cases  the  chordae  te 


I-tK.     177. — Chronic    cndiKanliliv      (  rvlafii;l<l    ati.l    fmlflcn.) 

sliorlencd  find  tliifkciied  s(>  tliut   Ihcy  no  hmger  perm 
L'oapttitiuM  of  tfii'  free  borders  oi"  the  valve  s<*gmeuts. 

The  niyocardiiim  of  the  eliamber  of  the  heart  upon 
bnrdi^n   is  throuii   by  the  stenotic   or  iiieampetent  val 
trophies,  to  be  followed  nltiniatcly  by  myocardial  dc] 
lijid  rnrdiae  dilatation. 

Physical  Signs. —  The  phy.sical  signs  of  chronic  endoc 
essriit Sally  those  of  chronic  valvular  disease,  varyinj 
clinical  manifestations  with  the  valve  or  valves  involvi 
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CHRONIC  VALVULAR  DISEASE 

Chronic  valvular  lesions  of  the  heart  are  of  two  types:  stenotic, 
which  are  produced  by  narrowing  of  the  orifice,  offering  an  ob- 
stacle to  the  onward  flow  of  the  blood  stream ;  and  regurgitantf 
which  are  produced  by  the  inability  of  the  valve  cusps  to  prevent 
the  regurgitation  of  the  blood  Ktreain  as  a  result  of  deformity  of 
the  valve  cusps,  shortening  of  the  chordae  tcndineae,  or  temporary 
relaxation  of  the  valvular  rinp  with  the  result  that  the  normal 
segments  are  incapable  of  closing  the  abnormally  large  orifice 
(relative  insufficiency). 

Valvular  lesions  occur  at  the  several  valves  of  the  heart  in 
the  following  order  of  fre(|ucncy:  (1)  mitral,  (2)  aortic,  (3) 
mitral  and  tricuspid,  (4)  mitral  and  aortic,  (5)  pulmonary,  and 
(6)  tricuspid.  Thus,  it  is  noted  that  isolated  organic  lesions  are 
encountered  with  far  greater  frequency  in  the  valves  of  the  left 
side  of  the  heart  than  at  the  pulmonary  and  tricuspid  valves. 
Organic  lesions  affecting  the  valves  of  the  right  side  of  the  heart 
are.  in  the  vast  majority  of  eases^  of  congenital  origin;  but 
regurgitant  lesions  also  occur  in  this  portion  of  the  valvular 
mechanism  as  the  result  of  left-sided  lesions  of  extensive  dura- 
tion. Also,  in  rare  instances  endocarditis  attacks  these  A-alves 
coincidentally  with  the  aortic  and  mitral  valves. 

Organic  lesions  of  the  mitral  valve  are  usually  the  sequence 
of  acute  endocarditis,  while  lesions  of  the  aortic  valve  may  be  of 
endocarditic  origin,  or  they  may  result  from  general  arterio- 
.sclerosis. 

Effects  of  Valvular  Lesions. — The  mechanical  effects  of  val- 
vular lesions  are  classified  as  primary,  as  tliey  are  exerted  upon 
the  myocardium;  and  as  secondarif,  as  they  are  expended  upon 
more  remote  organs  and  tissues  of  the  body. 

The  natural  tendency  of  a  valvular  lesion  is  to  diminish  the 
quantity  of  circulating  blood  in  advance  of  the  lesion,  and  to 
increase  the  quantity  of  blood  in  the  circulatory  system  behind 
the  site  of  the  lesion;  hence,  to  lower  arterial  tension  and  to 
raise  venous  pressure.  In  the  presence  of  a  stenotic  lesion  the 
chamber  diseliarging  lilood  through  the  narrowed  orifice  can  only 
discharge  a  portiftn  (if  its  ffniteiils  during  systol**,  whib*  during 
diastole  the  chamber  rceeivps  a  certain  physiolngie  qurtta  of 
blood  from  the  souren  which  flisrbarges  into  it.  Similarly,  in  the 
case  of  a  regurgitant  lesion,  at  cin-h  systole  tbr  Incompetent  valve 
permits  a  certain  portion  uf  thr  contents  of  the  r-hamher  in  ad- 
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vance  of  the  lesion  to  regurgitate  into  the  chamber  behind  it, 
which  coiiicidentally  is  receiving  its  physiologic  quota  from  its 
source  of  supply.  In  this  manner  an  imbalance  is  induced  in 
the  circulation,  the  tendency  of  which  is  to  prodoce  a  diminution 
of  arterial  tension  and  a  corresponding  increase  in  venous 
pressure. 

If  there  were  no  means  of  balancing  the  disproportion  between 
the  pressures  in  the  arterial  and  venous  circulations,  death  would 
supervene  early  upon  the  establishment  of  a  valvular  lesion  of  the 
heart.    But  to  offset  the  difference  in  pressure  in  the  tAvo  systems, 
the  chamber  of  the  heart  upon  which  the  increased   burden  is 
thrown  compensates  for  the  incompetence  of  the  valve  by  hyper- 
trophy of  the  myocardium,  and  the  imbalance  of  the  circulation 
is  corrected  for  a  variable  time.    As  long  as  this  compensation  is 
maintained,  the  valvular  lesion  is  unattended  by  subjective  symp- 
toms J  but  when  the  reserve  power  of  the  myocardium  is  exhausted 
and  the  heart  fails  to  adequately  expel  its  contents,  compensation 
is  said  to  be  broken;  and  signs  of  cardiac  insufficiency  rapidly 
supervene. 

Tlie  effects  of  valvular  lesions  are  well  illustrated  by  the 
scfiucnce  of  events  following  regurgitation  at  the  aortic  valve. 
When  this  valve  is  incompetent  a  variable  quantity  of  the  blood 
which  is  expf'lled  into  ttie  aorta  during  ventricular  systole  regur- 
«:itales  into  the  left  ventricle  during  diastole.  An  increased  bur- 
den is  then  thrown  upon  this  chamber  of  the  heart,  which  is  at 
the  same  time  receiving  its  quota  of  blood  from  the  left  auricle 
during  ventriciihir  diastole;  and  the  left  ventricle  undergoes  a 
transient  dilatatioUj  the  physiological  "active  or  compensatory 
dilatation"  of  Krehl. 

In  response  to  the  increased  demand  for  w(»rk,  however,  the 
left  ventricle  hypertrophies,  and  the  imbalance  between  the 
arterial  and  venous  circulations  is  restored.  As  long  as  this 
hypertrophy  is  maintained,  no  change  is  udted  in  the  general  cir- 
culation;  but  the  time  ultimately  arrives  in  organic*  disease  of  the 
valve  when  the  veutrieular  musculature  is  no  longer  able  to 
sustain  the  extra  burden,  and  permanent  dilatation  of  the  left 
ventricle,  the  "relaxation  dilatation"  of  Sahli,  supervenes. 

The  dilatation  of  the  left  ventricle  is  attended  by  stretching  of 
the  muscular  ring  at  the  base  of  the  mitral  valve,  and  the  normal 
cusps  of  this  valve  are  unable  to  adequately  close  the  orifice,  with 
the  result  that  a  variable  quantity  of  blood  regurgitates  into  the 
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left  auricle  during  ventricular  systole,  the  period  of  the  cardiac 
cycle  during  which  the  auricle  is  receiving  blood  from  the  lungs. 
Under  the  influence  of  this  double  supply  and  increased  load,  the 
left  auricle  undergoes  a  transient  dilatation,  to  ultimately  hyper- 
trophy in  compensation  for  the  valvular  insufficiency. 

After  a  variable  period  this  compensatory  hypertrophy  of  the 
auricle  yields  to  dilatation  whereupon,  by  virtue  of  the  regurgi- 
tation of  blood  from  the  left  ventricle,  which  the  dilated  auricle 
is  unable  to  expel  during  systole,  the  blood  pressure  in  the  pul- 
monary circulation  is  raised,  as  evinced  by  accentuation  of  the 
pulmonary  second  sound. 

The  continuous  engorgement  of  the  pulmonary  circulation  pre- 


Fig.    178. — Fenestration    of   semilunar  valves.     (From    Dclafield    and    Prudden.) 

disposes  to  the  development  of  catarrhal  inflammation  of  the 
bronchi,  and,  in  more  extreme  grades,  to  edema  of  the  lung  or 
hydrothorax. 

The  heightened  tension  in  the  pulmonary  circuit  is  attended 
by  coincident  hypertrophy  or  transient  dilatation  and  subsequent 
hypertrophy  of  the  right  ventricle,  compensating  for  a  time  the 
insufficiency  of  the  left  heart.  But  the  right  ventricle  finally 
yields  to  dilatation,  with  the  induction  of  relative  tricuspid  regur- 
gitation and  engorgement  of  the  right  auricle. 

The  right  auricle,  which  is  not  capable  of  any  great  degree  of 
compensatory  hypertrophy,  early  suffers  dilatation,  attended  by 
general  venous  stasis  with  systolic  pulsation  of  the  liver  and 
effusion  of  fluid  into  the  serous  cavities  and  cellular  tissues  of 
the  body. 
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AORTIC  EEaURGITATION  (AORTIC  INSUFFICIENCY; 
AORTIC  INCOMPETENCE;  CORRIGAN'S  DISEASE) 

Clinical  Patholog'y. — Accurate  and  complete  closure  of  the 
aortic  valve  is  dependent  upon  accurate  coaptation  of  the  free 
borders  of  the  cusps  of  the  semilunar  valve,  which  are  forced 
together  by  the  arterial  pressure  in  the  root  of  the  aorta  just 
Bubseqiieut  to  the  completion  of  ventricular  systole.  When,  as  a 
sequel  of  recent  endocarditis,  vegetations  are  formed  upon  the 
valvular  cusps,  accurate  coaptation  of  the  valve  segments  does 
not  occur  during  ventricular  diastole  and  a  portion  of  the  blood 
which  is  expelled  from  the  ventricle  during  its  systole  is  allowed 
to    regurgitate    into    the    ventricular    chamber    during    diastole. 


-^  Y^Jjanch, 


closed . 


Fig.    179. — Xormal    ventricular    sjsiolc,      .Milr.^l    vrkht*    is    clnsftl;    acrtlc    valve   is    opon. 

Similnrly,  slirinking  <iiHl  sclerosis  of  the  segments  occurring  as 
a  result  of  clironic  mdncarditis  i>ri'vcutfi  neciiralc  coaptation  of  the 
cusps  with  the  induction  of  regurgitation  at  the  aortic  orifice.  In 
this  class  of  cases  there  are  fi'0(|uriilly  adhesions  between  the  indi- 
vidual cusps.  In  yet  olht'r  instances  lliere  is  fenestration  of  one 
or  more  cusps,  arising  as  a  ('ong<Miil<il  4lefeer,  or  as  tlie  result  of 
ulcerative  endocarditis.  I5u1  Micre  is  a  not  Inn'  ^rmij)  of  cases  in 
which,  without  any  disease  or  defttrnuly  of  the  valvular  cusps, 
the  fibrous  ring  at  the  aortic  orifice  is  enlarged  with  the  result 
that  the  normal  valvular  cusp.s  are  \vu  longer  capable  of  closing 
the  abnormally  large  aortic  orifice,  resulting  in  the  induction  of 
rdative  aortic  rfgurgifafhn.     This  change  is  encountered  in  con- 
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nection  with  syphilitic  aortitis  and  aneurysm  of  the  ascending 
portion  of  the  aorta.  In  yet  another  group  of  eases  aortie  re- 
gurgitation develops  as  the  consequence  of  a  slow  sclerasis  of  the 
valvular  segments  and  aortie  ring,  occurring  as  part  and  parcel  of 
generalized  arterial  sclerosis  in  middle-aged  male  subjrets  who  have 
for  years  followed  strenuous  occupations.  Mineral  intoxication, 
particularly  plumbism,  is  the  initiating  cause  in  certain  cases, 
whereas  other  cases  develop  in  subjects  of  a  gouty  diathesis.  Aortic 
regurgitation  is  prone  to  develop  during  middle  life,  although 
isolated  cases  are  picked  up  in  younger  subjects;  and  the  vast 
majority  of  the  cases  occur  in  the  male  sex. 

The  mechanical  influences  of  the  lesion  in  aortie  regurgitation  are 
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Pig;    180. — Normal    vcntflcular    diastulf.      Mitral    valvf    is    oiien.      Aord'c    valve    is    closed. 

classified  as  primary,  as  they  are  exerted  ujion  the  myocardium,  and 
as  secondary,  as  they  are  expended  upon  more  remote  organs  and 
tissues  of  the  body.  As  a  result  of  the  progressive  and  consecutive 
manifestation  of  these  intluences,  three  distinct  stages  or  periods 
of  the  disease  may  he  diagnosed  and  employed  by  the  examiner  as 
a  basis  for  his  prognosis  and  treatment  of  the  disease. 

During  the  fii^st  stage  of  the  disease  the  brunt  of  the  lesion  falls 
upon  the  left  side  of  the  heart  and  the  arterial  system,  and  the  myo- 
cardial changes  are  limited  to  the  b'ft  auricle  and  left  ventricle. 
During  the  second  stage  of  the  disease,  with  the  gradual  failure  of 
the  left  heart,  the  prcs.snre  rises  in  the  pulmonary  circulation  and 
the  lesion  is  compensated  by  hypertrophy  of  the  right  ventricle. 
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Pinally,  the  third  and  terminal  stage  of  the  disease  is  ushered  in 
with  failure  of  right  ventricular  hypertrophy  and  engorgement  of 
the  general  venous  circulation. 

During  the  first  stage  of  the  disease  the  primary  effect  oi  the 
aortic  lesion  is  exerted  upon  the  left  ventricle  during  its  diastole, 
at  which  period  it  becomes  the  target  for  two  streams  of  blood  en- 
tering its  chamber  simultaneously,  the  one  propelled  into  the 
ventricle  by  left  auricular  systole,  the  other  regurgitating  into  the 
ventricle  from  the  aorta  by  reason  of  the  incompetent  sem.ilunar 
valves.  Under  the  stress  of  this  added  burden  the  left  ventricle 
undergoes  a  transient  dilatation  which  is  compensated  by  hyper- 
trophy of  the  myocardium  of  this  chamber  of  the  heart.     So  long 


I*»g,    181, — Aortic    rcKUtgitiiiMtii.      i\[itr;il    iimi   .Kn-lir    v.tlvts   arc    open    iliiring    diastole. 

as  this  compensatory  hypertrophy  is  maintained,  the  ventricle  is 
capable  of  expelling  its  contents  during  ventricular  systole  and 
no  adtii'd  burden  is  tlirown  upon  the  pulinonary  circulation. 

Upon  the  general  arterial  circulation,  however,  the  regurgitant 
lesion  exercises  a  decided  influence.  At  each  ventricular  sj'stole  an 
excessive  quantity  of  blood  is  expelled  into  the  aorta,  and  this 
quota  of  blood  is  expelled  with  undue  force  by  the  hypertrophied 
ventricle.  In  this  manner  the  arterial  system  is  abruptly  sur- 
cliargod  with  blood  during  ventricular  systole,  resulting  in  an 
abrupt  rise  in  arterial  pressure,  which  is  almost  immediately  fol- 
lowed by  as  abrupt  a  fall  during  ventricular  diastole.  The  effect 
of  the  sudden  expulsion  of  the  ventricular  contents  is  to  distend 
the  arteries  which  undergo  a  transient  dilatation,  with  subsequent 
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collapse,  producing  a  pulse  wave  which  not  infrequently  extends 
into  the  capillaries  as  the  capillary  pulse  of  Quincke,  and  which  is 
occasionally  demonstrable  in  the  superficial  veins  as  the  centripetal 
venous  pulse.  The  strain  which  is  thus  thrown  upon  the  aorta  and 
general  arterial  system  tends  to  provoke  generalized  arterial  sclero- 
sis in  which  the  coronary  arteries  share,  with  consequent  myocardial 
degeneration. 

As  the  disease  progresses,  the  left  ventricle  hypertrophies  to  an 
excessive  degree  in  its  effort  to  supply  the  tissues  of  the  body  with 
their  normal  quota  of  arterial  blood,  resulting  in  the  cor  hovinum  of 
this  disease.  During  the  first  stage  of  the  disease  the  subject  of  the 
malady  is  troubled  with  recurrent  transient  failures  of  compensa- 
tion which  are  compensated  by  subsequent  restoration  of  compensa- 
tion by  the  left  ventricle  under  repose;  but  the  time  eventually 
arrives  when  through  myocardial  weakness  the  ventricle  undergoes 
dilatation  beyond  the  power  of  compensation  and  the  mitral  valve 
yields  with  the  establishment  of  relative  mitral  regurgitation.  In 
other  instances  the  mitral  valve  is  attacked  by  endocarditic  changes 
occurring  as  a  result  of  the  continued  hypertension  in  the  left 
ventricle,  but  the  usual  mechanism  of  the  establishment  of  mitral 
insufficiency  is  through  dilatation  of  the  ventricle. 

With  the  establishment  of  mitral  regurgitation  the  second  stage 
of  the  disease  is  ushered  in  with  embarrassment  of  the  pulmonary 
circulation  and  compensation  by  hypertrophy  of  the  right  ventricle, 
as  evinced  by  accentuation  of  the  second  sound  of  the  heart  at  the 
pulmonic  area.  In  the  vast  majority  of  cases  the  establishment  of 
relative  mitral  insufficiency  during  the  course  of  aortic  regurgita- 
tion is  to  be  considered  a  distinctly  benign  complication  of  the 
disease,  and  one  which  is  compensated  by  right  ventricular  hyper- 
trophy over  a  prolonged  period  of  time.  In  most  cases  in  which 
relative  mitral  insufficiency  develops,  it  occurs  as  a  signal  that  the 
compensatory  hypertrophy  of  the  left  ventricle  is  unable  to  keep 
pace  with  the  tendency  toward  dilatation  from  nutritional  changes 
in  the  myocardium,  and  may  be  likened  to  the  safety-valve  leak  of 
tricuspid  insufficiency  which  for  a  time  relieves  the  strain  thrown 
upon  a  laboring  right  heart  later  in  the  course  of  the  disea.se. 

During  the  second  stage  of  the  disease  bronchial  inflammation  is 
frequently  an  annoying  feature  of  the  case,  the  intensity  of  the 
symptoms  and  signs  varying  with  the  reserve  power  of  the  right 
ventricle. 

Compensation  by  right  ventricular  hypertrophy  is  maintained 
for  a  variable  period  in  aortic  regurgitation  ;  but  with  the  continued 
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hjT)ertension  existing   in  the  pulmonary   circulation    the    reserve 
power  of  the  right  heart  is  overtaxed,  and  with  the  supervention  of 

right  ventricular  failure  the  third  stage  of  the  disease  ensues.  The 
right  ventricle  under  tliese  eireumstances  fails  through  one  of  two 
mechanisms.  The  tricuspid  valve,  in  the  presence  of  the  progressive 
increase  in  intraventricular  pressure  may  yield  and  permit  a 
portion  of  the  contents  of  the  ventricle  to  regurgitate  into  the 
right  auricle  during  ventricular  systole  in  the  absence  of  any 
definite  yielding  of  the  right  ventricular  wall,  with  the  establish- 
ment of  the  so-called  "safety-valve  leak"  of  the  tricuspid  orifice. 
If,  on  the  contrary,  the  tricuspid  valve  retains  its  integrity  in  the 
presenee  of  the  progressive  rise  in  the  intraventricular  pressure, 
the  point  is  attained  when  the  right  ventricle  is  no  longer  capable 
of  surmounting  the  excessive  pressure  in  the  pulmonary  artery, 
and  the  ventricle  is  only  partially  emptied  during  ventricular 
systole.  To  the  residual  blood  in  the  right  ventricle  is  added  the 
contents  of  the  right  auricle  at  the  succeeding  auricular  systole, 
and  the  walls  of  the  surcharged  right  ventricle  yield,  with  dilata- 
tion of  the  ventricle  and  permanent  enlargement  of  the  auriculo- 
veatrieular  orifice.  Thus  is  induced  the  terminal  primary  effect 
of  the  regurgitant  aortic  lesion,  with  the  establishment  of  incompe- 
tence nf  the  tricuspid  valve  with  dilatation  of  the  right  ventricle. 

During  this  late  st<ige  of  the  disease  the  secondary  effects  of  the 
aortic  lesion  limelnp  ifi  rapid  succession.  The  venous  return  from 
the  trunk  and  extremities,  jiouring  into  tiie  right  auricle  from  the 
veiue  ciivie.  eiieountcrs  a  distinct  rcsistence  in  the  regurgitant 
lesion  at  the  tricusiiid  valve.  The  ultimate  result  is  a  marked 
dimiiuition  of  tlie  vohnue  of  blood  which  reaches  the  arterial  cir- 
culation and  a  dangerous  increase  of  the  volume  of  blood  contained 
in  the  venous  system.  As  a  tliminished  volume  of  blood  is  expelled 
at  each  systole  of  tlie  right  ventricle,  the  left  heart  is  only  partially 
filled,  the  left  ventricle  I'ontracls  upon  a  markedly  diminished 
quota  of  blood  and  there  is  a  progressive  fall  in  arterial  tension. 
On  the  utljer  hand,  as  a  result  of  the  progressive  stasis  in  the  venous 
system,  passive  congestion  of  the  lungs  and  abdominal  viscera 
develops,  together  with  elfusion  into  the  pleura  and  peritoneum, 
and  the  extravasation  of  Hiiid  into  the  cellular  tissues  of  the  body. 

Aortic  regurgitation  is  not  infi'ef|nently  assoeiateil  with  stenosis 
of  the  valve.  particulaHy  in  CHses  cjf  endnearditic  origin.  In  these 
cases  the  lesion  wiiieh  ]irevents  aeeurnte  coaptation  of  the  valvular 
cusps  during  ventrienlar  diastole  likewise  produces  narrowing  of 
the  orifice  during  ventricular  systole. 


DISEASES   OF    THE   ENDOCARDIUM    ANTD   VALVES  469 

In  the  first  and  second  stages  of  the  disease  the  subject  of  aortic 
regurgitation  does  not  present  many  symptoms  unless  he  be  sub- 
jected  to  sudden  strain.  There  is  moderate  dyspnea  upon  exertion, 
and  occasionally  considerable  nervous  irritability.  With  the  failure 
of  compensation  by  the  right  ventricle,  bronchial  H>Tiiptoma  come  to 
the  fore  and  the  subject  complains  of  digestive  disturbances,  fre- 
quently of  considerable  duration.  Dizziness  frequently  occurs  from 
cerebral  anemia,  and,  indeed,  suddtm  death  may  result  from  em- 
bolism of  the  brain.  Coronary  disease  may  induce  attacks  of  an- 
gina, and  as  the  disease  progresses  dyspnea  ogives  place  to  orthopnea, 
with  excessive  cough  and  the  raising  of  blood-tinged  expectoration. 

Physical  Signs. — Inspection-. — In  the  first  stage  of  aortic  regur- 
gitation the  cardiac  impulse  is  forceful ;  its  area  is  more  extensive 
than  in  the  case  of  the  impulse  of  the  normal  heart;  and  the  im- 
pulse is  displaced  toward  the  left  and  downward  as  a  result  of  left 
ventricular  hypertrophy.  The  impulse  is  observed  to  be  heaving 
and  slightly  prolonged,  and  frequently  the  area  of  impulse  is  sur- 
rounded by  a  circumscribed  area  of  systolic  retraction  of  the  thorax. 
As  left  ventricular  hypertrophy  progresses,  the  apex  beat  is  ob- 
served to  occupy  a  site  farther  and  farther  from  the  median  line  of 
the  thorax.  A  very  characteristic  sign  of  the  disease  is  systolic 
pulsation  visible  over  the  carotids  in  the  lower  cervical  region,  and 
frequently  tliere  are  visible  pulsations  of  the  subclavian  and  the 
brachial  arteries.  The  capillary  pulse  of  Quincke  is  demonstrable 
in  many  eases  of  the  disease  and  in  a  smaller  number,  a  centripetal 
venous  pulse  is  to  be  detected. 

In  the  second  stage  of  aortic  regurgitation  there  is  a  striking 
diminution  in  the  intensity  of  the  signs  emanating  from  the  hj'per- 
trophied  left  ventricle  as  hypertrophy  gives  place  to  dilatation. 
The  cardiac  impulse  becomes  less  forceful  and  more  diffuse  and 
undulatory,  while  at  the  same  time  being  carried  farther  from  the 
median  line  and  downward.  The  systolic  pulsations  of  the  arteries 
decrease  in  force  and  eventually  disappear.  The  respiratory  move- 
ments of  the  tliorax  now  become  more  frequent  and  the  facies  is 
anxious.  Systolic  pulsation  of  the  epigastrium  is  commonly  en- 
countered from  right  veiitrieular  hypertrophy. 

During  the  third  stage  of  the  disease  the  cardiac  impulse  is  verj'' 
diffuse,  feeble,  and  undulatory,  occupying  a  broad  area  along  the 
left  sternal  border  between  the  third  and  sixth  interspaces.  The 
positive  venous  pulse  appears  in  tiie  jugulars  with  the  establish- 
ment of  tricuspid  insufHi'ieney,  and  this  same  state  is  frequently 
attended  by  a  systolic  pulsatJun  of  the  liver.     The  subject  suffers 
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with  dyspnea  and  harassing  cough,  and  is  no  longer  able  to  asstune 
the  dorsal  decubitus. 
Palpation. — In  the  first  stage  of  the  disease  with  the  maintenance 

of  left  ventricular  hypertrophy  the  cardiac  impulse  is  heaving  and 
forceful,  with  great  lifting  power,  and  is  frequently  immediately 
followed  by  a  moderate  retraction  of  the  thoracic  wall  in  the  vicin- 
ity of  the  impulse.  As  left  ventricular  dilatation  becomes  imminent 
the  apex  beat  becomes  appreciably  enfeebled  and  rather  slapping 
than  thrusting  as  in  the  first  instance.  A  diastolic  thrill  is  occa- 
sionally to  be  detected  at  the  aortic  area,  though  a  thrill  is  not 
present  with  aortic  rogurjritation  with  the  same  constancy  as  in 
the  case  of  stenosis  of  this  orifice. 

In  the  second  stage  of  the  disease,  with  the  establishment  of 
mllral  n-jjurgitation  and  liypertrophy  of  the  right  ventricle,  the 
eardiae  impulse  is  perceptible  farther  toward  the  median  line  and 
(lownwHrd  toward  the  epi<ffistriuni.  A  distinct  systolic  pulsation  of 
tlic  upper  cpigastriura  is  almost  constantly  present  with  hyper- 
trophy of  the  right  ventricle. 

With  tJn-  pntjrrirssivn  faihin'  of  tlie  right  ventricle  which  ushers 
in  the  third  staifr-  of  aortie  rrgursritation^  the  cardiac  impulse  be- 
oonirs  f»*«*hlr>,  (litTusc.  and  undnlalory,  at  the  same  time  extending 
lK\v<)Hd  the  right  j^ittj-iiMl  uiaririn  and  well  downward  into  the  epi- 
gastr*i\ii]i.  The  i>f)sitiv<'  v^'iinus  )»ulse  is  dcmrmstrable  in  the  jugular 
Vf'Iri  hy  eomprcssinii  of  tiif  xo^so]  ahove  thp  elaviele,  and  systolic 
juilsation  of  tlu^  liver  van  usually  \u>  (Ictected  hy  bimanual  palpa- 
tion of  llif  h('|uilie  regimi. 

The  piifKt'  of  jtorl  ie  ri'gur*ri1;it  inn  is  of  the  water-hammer  or 
Corrigan  lypr.  wilh  an  ahrnpt  ilistfntion  of  the  artery  which  is 
followed  inniH'diatr-ly  liy  roHapsc  of  lln'  vessel.  This  character  of 
pulse  is  n-arlily  detectefl  hy  grasj^ing  thi'  forearm  just  above  the 
wrist  and  elevating  tlir  siil)j<Tt's  arm  aln>ve  the  level  of  the  heart, 
wlipreupon  tlio  force  of  gravity  faeilitates  thr>  emptying  of  the 
artery  during  %'eiitricular  <liastoh'.  AVitli  the  inception  of  mitral 
regurgitation  in  the  seeond  stage  ctf  the  disease  the  volume  of  the 
radial  pulse  is  diminished  and  its  rhythm  is  disturbed;  and  with 
the  failure  of  the  right  ventriele  IIjc  pulse  is  feeble,  rapid  and 
running,  and  is  totally  arrhytlimic. 

Percussion. — Percussion  of  the  anterior  surface  of  the  thorax  in 
aortic  regurgitation  gives  an  outline  of  cardiac  dullness  which 
varies  directly  with  the  changes  which  occur  in  the  size  and  shape 
of  the  chambers  of  the  heart.  .During  the  first  stage  of  the  disease 
the  transverse  dullness  of  the  heart  is  extended  to  the  left  and 
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downward  as  a  result  of  left  ventricular  hypertrophy.  At  this 
period  of  the  disease  the  apical  area  is  quite  discrete  and  pointed, 
to  become  rounded  and  obtuse  with  the  establishment  of  right  ven- 
tricular hypertrophy  in  the  second  stage  of  the  disease.  At  this 
time  the  transverse  dullness  of  the  heart  is  increased  toward  the 
right  of  the  sternum,  where  it  encroaches  upon  the  vesicular  reso- 
nance of  Ebstein's  cardiohepatic  angle,  and  is  extended  downward 
into  the  upper  epigastrium.  With  the  supervention  of  dilatation 
of  the  right  ventricle  the  cardiac  outline  extends  further  to  the 
right  of  the  sternum  and  downward  into  the  upper  portion  of  the 
epigastrium.  In  cases  which  are  associated  with  aneurysm  of  the 
ascending  aorta,  percussion  of  the  area  of  vascular  dullness  at  the 
base  of  the  heart  yields  an  extension  of  dullness  to  the  right  of  the 
sternum  in  this  region. 

Percussion  of  the  pulmonary  bases  during  the  first  and  second 
periods  of  the  disease  yields  little,  if  any,  alteration  in  the  character 
of  the  percussion  sounds  elicited.  In  the  third  stage  of  the  disease, 
however,  with  the  establishment  of  pulmonary  edema,  there  is 
dullness  over  the  bases  posteriorly ;  and,  in  the  presence  of  hydro- 
thorax,  there  is  frank  flatness  over  the  distribution  of  the  effusion. 
Similarly,  during  the  terminal  stage  of  the  disease  the  areas  of 
hepatic  and  splenic  dullness  are  found  to  be  extended,  as  a  result 
of  chronic  passive  congestion  of  these  organs. 

Auscultation. — In  aortic  regurgitation  there  is  generated  a  mur- 
mur with  its  point  of  maximum  intensity  at  the  aortic  valve  area 
near  the  junction  of  the  second  right  costal  cartilage  with  the 
sternum,  or  over  the  middle  of  the  gladiolus,  or  near  the  apex  of  the 
heart.  The  point  of  maximum  intensity  of  this  murmur  is  thus 
variable ;  but  in  the  majority  of  instances  it  will  be  localized  in  the 
aortic  area  in  the  second  right  interspace.  The  line  of  transmission 
of  the  murmur  passes  in  the  majority  of  cases  downward  along  the 
right  sternal  margin  toward  the  ensiform  cartilage,  though  occa- 
sionally it  crosses  the  median  portion  of  the  sternum  and  is  con- 
ducted to  the  apex  of  the  heart.  The  murmur  usually  replaces  the 
second  sound  of  the  heart  at  the  aortic  area,  but  in  certain  cases 
both  murmur  and  second  sound  are  audible. 

The  quality  of  the  murmur  is  variable  during  the  different  stages 
of  the  disease,  and  its  quality  and  intensity  are  also  dependent  upon 
the  character  of  the  underlying  lesion  and  upon  the  degree  of  re- 
gurgitation. During  the  first  stage  of  the  disease  with  the  main- 
tenance of  left  ventricular  hypertrophy  with  its  excessive  output  of 
blood  at  each  ventricular  systole  the  murmur  is  commonly  loud 
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and  blowing,  but  seldom  as  harsb  as  is  the  murmur  of  aortic  steno- 
sis. The  narrower  the  orifice  through  which  the  blood  stream  re- 
gurgitates, the  harsher  is  the  murmur.  Similarly  a  prolongation 
of  the  murmur  points  to  a  narrow  orifice  at  the  incompetent  valve. 
A  brief  "whiff"  at  this  area,  on  the  contrary,  in  which  the  mur- 
mur occupies  only  the  early  portion  of  diastole  and  is  quickly  at- 
tenuated and  disappears,  points  to  a  wide  orifice  with  the  regurgi- 
tation of  a  more  considerable  quantity  of  blood. 

With  dilatation  of  the  left  ventricle  and  the  establishment  of 
relative  mitral  regurgitation  during  the  second  stage  of  the  disease 
the  murmur  at  the  aortic  area  loses  much  of  its  ifitensity,  and  there 
is  added  a  soft,  blowing  sj'stolic  murmur  at  the  mitral  area»  which  is 
transmitted  downward  and  toward  the  left  axilla,  and  is  attended 
by  accentuation  of  the  pulmonic  second  sound.  There  is  occasion- 
ally generated  at  the  mitral  area  the  murmur  of  Austin  Flint,  the 
mechanism  of  which  has  been  described  in  a  previous  section. 

With  the  supervention  of  right  ventricular  failure  in  the  third 
stage  of  the  disease,  the  niunriurs  at  the  aortic  and  mitral  areas 
become  feeble  'u*  are  entirely  inaudible;  the  formerly  accentuated 
pulmonic  second  sound  gives  place  to  an  enfeeblement  of  this 
sound;  and  the  systolic  murmur  of  tricuspid  regurgitation  be- 
comes audible  in  the  tricuspid  area. 

In  every  case  of  suspected  aortic  regurgitation  the  examiner 
should  endeavor  to  pii'k  up  a  transmitted  diastolic  murmur  over 
the  carotid  arteries.  During  the  first  stage  of  the  disease  this 
murnuir  is  usually  (juite  distinctly  audible,  to  become  enfeebled 
or  lost  during  the  second  and  third  stages  of  the  disease.  Simi- 
larly, auscultation  of  the  femoral  artery  will  occasionally  elicit 
the  double  niurnnir  of  Duroaicz  in  aortic  regurgitatiou. 

As  aortic  rcgurgitatif^n  and  stcuf^sis  not  infrequently  coexist, 
the  examiner  will  (>c(*asif>!ially  (letcct  a  drniblo  "see-saw  murmur" 
at  the  aortic  area,  the  one  systolic  and  harsh  in  quality,  the  other 
diastolic  aiul  more  luusical  and  less  intense. 

Diagnosis. — The  diagnosis  of  aortic  regurgitation  is  as  a  rule 
readily  made  upon  the  physical  findings  Avhich  are  presented. 
The  prrsiMicc  of  a  diastolic  murmur  with  its  poitit  of  maximum 
intensely  localized  in  the  aortic  area  and  transmitted  downward 
and  toward  the  left,  the  signs  of  immense  hypertrophy  or  dilata- 
tion of  the  left  ventricle,  pulsations  in  the  carotid  arteries,  the 
water-hammer  pulse,  and  Duroziez's  double  femoral  murmur,  are 
the  cardinal  signs  upon  which  the  diagnosis  is  based. 
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AORTIC  STENOSIS 

Clinical  Pathology, — Simple  stenosis  of  the  aortic  valve  is  the 
least  frequently  encountered  of  all  acquired  valvular  lesions  of 
the  heart,  and  the  cases  occur  more  frequently  as  part  and  parcel 
of  general  arteriosclerosis  in  middle-aged  subjects  than  as  a 
sequela  of  acute  endocarditis  attacking  the  valvular  segments. 
Thus,  in  the  majority  of  instances,  the  valvular  change  consists  of 
a  gradual  and  progressive  sclerosis  of  the  cusps  and  sclerotic 
contraction  of  the  aortic  ring,  resulting  in  diminution  in  the 
caliber  of  the  aortic  orifice.  Aortic  stenosis  occasionally  arises 
as  a  result  of  congenital  malformation  of  the  valve,  in  which  event 
the  lesion  may  consist  of  a  fusion  of  the  cusps  with  a  mere  slit 
or  chink  between  the  free  borders  of  the  leaflets.     In  yet  other 


o4ot,(tC  A-tic/,edf 


e-f^  JulUic 


Fig.    182. — Aorlic    slenosis.      Miiral    valve    is    closed    <iuriiig    %'f ntricular    syslolt-.     Aortic 

orilicc  is  stenotic. 

cases  the  valve  segments  are  tlu'  site  of  numerous  excrescences 
which  project  into  the  lumen  of  the  orifice  during  ventriculai 
systole  with  the  induction  of  narrowing  of  the  physiologic  ori- 
fice of  the  valve  at  this  period  of  the  cardiac  cycle. 

But  if  organic  derangement  of  the  aortic  valve  is  a  rare  lesion, 
there  are,  nevertheless,  a  number  of  possible  factors  which  arc 
capable  of  generating  a  systnlir  uiurmiir  at  this  valve  in  the 
absence  of  organic  disease  of  thi^  aortic  ring  or  segments.  In  the 
presence  of  simple  endocarditis  the  segnients  may  bear  minute 
excrescences  which,   while   jiroducing  no  actual  stenosis   of  the 
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establishment  of  relative  mitral  regurgitation.  The  establishment 
of  the  mitral  insufficiency  relieves  the  laboring  ventricle  by  a 
reduction  of  intraventricular  pressure,  but  it  serves  to  increase  the 
tension  of  the  pulmonary  circulation  and  to  throw  an  added  burden 
upon  the  right  ventricle,  which  hypertrophies  in  response  to  the 
increased  demand  for  work. 

The  second  stage  of  the  disease,  which  is  ushered  in  with  the  in- 


Fig.    183. — Chronic    endocarditis   with    coalescence    of   two    aortic    cirsps.     (From    Dclafield 

and   Prudden.) 

duction  of  relative  mitral  insufficiency  is  readily  recognized  by 
the  accentuation  of  the  pulmonary  second  sound  which  ensues  upon 
right  ventricular  hypertrophy  and  the  increasing  hypertension  in 
the  pulmonary  circulation.  Tlie  course  of  the  second  stage  of  aortic 
stenosis  pursues  the  same  course  as  has  been  detailed  in  the  section 
upon  aortic  regurgitation. 

The  third  stage  of  aortic  stenosis  is  ushered  in  with  failure  of 
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stenosis  and  upon  the  contractile  power  of  the  left  ventricle.  The 
more  rigid  and  unjieldingr  is  the  aortic  ring  from  sclerosis  or  cal- 
careous deposit,  and  the  greater  the  hypertrophy  of  the  left  ven- 
tricle, the  more  intense  is  the  sj^stolie  thrill  at  the  aortic  area. 
With  the  advent  of  imminent  failure  of  the  left  heart  there  is  a 
progressive  diminution  in  the  intensity  of  the  thrill,  which  finally 
becomes  imperceptible. 

When  the  left  ventricle  dilates  and  mitral  regurgitation  is  es- 
tablished during  the  second  stage  of  the  disease  the  cardiac  impulse 
loses  its  forceful  lifting  character,  to  become  feeble^  slapping,  and 
undulatory.  The  valve  shock  over  the  pulmonic  area  becomes  ac- 
centuated as  a  result  of  right  ventricular  hypertrophy,  and  palpa- 
tion of  the  hepatic  region  may  reveal  a  pseudopulsation  which  is 
due  to  the  transmitted  impact  against  this  organ  of  the  right 
ventricle  during  its  forcible  systole. 

During  the  third  stage  of  the  disease  the  cardiac  impulse  is 
feeble  and  undulatory,  with  irregularity  of  both  force  and  rhythm. 
A  thrill  at  the  aortic  area  is  not  to  he  encountered  at  this  late  stage 
of  the  disease,  and  failure  to  detect  a  thrill  during  the  later  periods 
of  the  disease  is  not  eonelusive  evidence  of  the  absence  of  aortic 
stenosis. 

The  pulse  in  aortic  stenosis  is  slow  and  sustained  for  an  appreci- 
able interval  beneath  the  palpating  finger.  Its  volume  is  dimin- 
ished, the  diminution  varying  with  the  degree  of  stenosis  and  the 
compensation  by  left  ventricular  hypertrophy.  With  the  finger 
upon  the  radial  artery  the  examiner  is  instinctively  reminded  of  the 
slow  and  forcible  sy.stolf  of  tlie  hypertrophied  left  ventricle,  expell- 
ing its  contents  through  a  narrowed  aortic  orifice.  The  sphygmo- 
graphic  tracing  of  the  pulse  of  aortic  stenosis  exhibits  a  prolonged 
and  oblique  anacrotic  liml>,  capped  by  a  prolonged  [plateau,  and 
followed  by  a  slow  descent  to  the  base  linn.  During  the  last  stage 
of  the  disease  the  pulse  is  rapid,  diminished  in  force  and  volume, 
and  totally  disordered  in  rhytlun, 

Percusm^tt, — During  the  first  stage  of  the  disease,  so  long  as 
left  ventricular  hypertrophy  is  moderate,  little  or  no  alteration 
may  be  encountered  in  the  area  of  cardiac  dullness.  AVith  the 
progress  of  the  disease  there  is  a  progressive  extension  of  the  dull- 
ness toward  the  left  axillary  litic  and  downward.  In  the  interpre- 
tation of  pcrcussiuri  tlridijigs  in  tliis  disease  the  examiner  should 
make  due  allowance  for  alveolar  distention  of  emphysema  if  such 
be  present. 

With   left  .ventrieiilar  dilatation    in    the   second    period   of    the 
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tion  of  the  cardiac  apex  will  reveal  the  hlowing  systolic  murmur 
of  relative  mitral  insuflSeieney,  At  the  same  time  the  pulmonary 
second  sound  at  the  second  left  intercostal  space  is  markedly  ac- 
centuated as  a  consequence  of  right  ventricular  hypertrophy. 

With  failure  of  the  right  heart  during  the  third  stage  of  the 
disease  there  is  a  progressive  diminution  of  the  intensity  of  the 
aortic  systolic  murmur,  which  fretjuentiy  becomes  inaudible  late  in 
the  disease.  At  the  same  time  the  pulmonary  second  sound  loses 
its  accentuation  with  the  development  of  the  soft  blowing  safety- 
valve  leak  at  the  tricuspid  orifice. 

Auscultation  of  the  bases  of  the  lungs  now  reveals  the  presence 
of  numerous  moist  rales,  or  the  respiratory  murmur  may  be  abol- 
ished over  an  extensive  area  in  the  presence  of  effusion  into  the 
pleural  cavity. 

Diagnosifi. — The  detection  of  a  harsh  systolic  murmur  with  its 
j>oint  of  maximum  intensity  at  the  aortic  area  and  transmitted  up- 
■^rvard  into  the  root  of  the  neck,  attendod  by  a  palpable  thrill,  and 
^  slow,  forceful,  and  heaving  apex  beat  which  is  displaced  to  the 
left  and  downward  assures  the  diagnosis  of  stenosis  at  the  aortic 
orifice.  In  no  other  disease  of  the  heart  do  we  see  a  greater  con- 
trast than  that  which  is  presented  in  this  disease  between  the 
powerful  and  heaving  apex  beat  and  the  small  radial  pulse  of 
aortic  stenosis. 

The  murmur  of  relative  aortic  stenosis,  which  is  caused  by  dilata- 
tion of  the  aorta  distal  to  the  valve,  is  systolic  in  time,  but  it  is 
miattended  by  alterations  of  the  radial  pulse  or  ventricular  hyper- 
tropliy;  and  it  is  attended  by  pulsations  of  the  carotid  vessels, 
wcentuation  of  the  aortic  second  sound,  and  an  extension  of  dull- 
W98  to  the  right  of  the  steruimi. 

Functional  murmurs  are  only  occasionally  encountered  at  the 
aortic  area.  When  present,  they  are  musical,  transient,  and 
Dot  transmitted  beyond  the  limits  of  the  preeordia.  They  do 
not  cause  alterations  in  the  cardiac  outline  or  the  pulse,  and  are 
usually  encountered  in  young  or  anemic  subjects. 

BtTTEAL  EEGUBGITATION  (MITRAL  INSUFFICIENCY; 
MITRAL  INCOMPETENCE) 

ical  Pathology.— Complete  closure  or  competence  of  the 
orifice  is  dependent  uixin  accurate  coaptation  of  the  seg- 
f  the  valve,  active  traction  upon  the  cusps  exerted  by  the 
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jardial  degeneration,  the  contraction  of  the  ventricle  may  prove 
nsufficient  to  reduce  an  auriculoventricular  orifice  which  is  unduly 
ATge,  and  the  chordae  tendinese  may  not  permit  the  accurate  co- 
iptation  of  the  normal  cusps,  with  the  consequent  induction  of 
'elaiive  mitral  regurgitation.  Stenosis  or  insufficiency  of  the  aortic 
ralve  as  well  as  bodily  states  which  are  attended  by  marked  hyper- 
ension  of  the  greater  circulation,  such  as  general  arteriosclerosis, 
ihronic  interstitial  nephritis,  and  cirrhosis  of  the  liver,  are  very 
productive  of  regurgitation  at  the  mitral  valve. 

The  mechanical  influences  of  mitral  regurgitation  are  primary, 
IS  they  are  exerted  upon  the  myocardium,  and  secondary  as  they 
iffect  more  remote  organs  and  tissues  of  the  body.  The  clinical 
nanifestations  of  these  influences  upon  the  circulatory  imbalance 
«rhich  is  induced  by  the  mitral  lesion  vary  in  direct  proportion  to 
ihe  degree  of  incompetence  and  with  the  extent  to  which  the  dis- 
turbance in  function  is  compensated  by  hypertrophy  of  the  myo- 
^rdium. 

During  the  first  stage  of  mitral  regurgitation  the  brunt  of  the 
.esion  is  expended  upon  the  left  side  of  the  heart.    The  imperfect 
coaptation  of  the  mitral  cusps  permits  a  variable  quantity  of  blood 
x)  regurgitate  into  the  chamber  of  the  left  auricle  during  ventricu- 
ar  systole.    At  this  period  of  the  cardiac  cycle,  which  corresponds 
to  auricular  diastole,  the  left  auricle  is  receiving  the  discharge  of 
blood  which  is  returned  from  the  lungs  by  the  pulmonary  veins. 
Thus,  the  auricle  becomes  the  target  for  two  streams  of  blood,  the 
one  entering  its  chamber  from  the  pulmonary  veins,  the  other  re- 
gurgitating from  the  left  ventricle.    The  fusion  of  the  two  streams 
results  in  the  induction  of  the  so-called  "fluid  veins,"  with  the 
generation  of  an  endocardial  murmur;  and  under  the  influence  of 
tbese  factors  the  surcharged  auricle  undergoes  a  transient  dilata- 
tion, which  is  followed  by  compensatory  hypertrophy  of  its  wall, 
whereby  it  discharges  an  excess  of  blood  into  the  left  ventricle  at 
web  auricular  systole.  But  the  mitral  insufficiency  is  still  there  and 
^^  all  of  this  increased  auricular  output  is  propelled  by  the  left 
ventricle  into  the  aorta  during  its  systole.    On  the  contrary,  at  each 
ventricular  systole  a  portion  of  the  ventricular  blood  is  returned  to 
^eauricle;  and  to  compensate  for  the  extra  burden  which  is  thrown 
^Pon  it,  the  left  ventricle  undergoes  compensatory  hypertrophy, 
^thig  early  stage  of  the  disease  the  organic  change  is  limited  to 
t^e  left  side  of  the  heart.    During  a  period  which  is  variable  the 
hypeptrophied  left  auricle  is  capable  of  expelling  its  contents  dur- 
"^ systole,  and  during  this  time  there  is  no  embarrassment  of  the 
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pressure  in  the  pulmonary  artery.  Under  these  circumstances  the 
ventricle  is  only  partially  emptied  during  ventricular  systole.  To 
the  residual  blood  in  the  right  ventricle  is  added  the  contents  of 
the  right  auriete  at  the  succeeding  auricular  systole;  and  the  walls 
of  the  surcharged  ventricle  yicld^  with  enlargement  of  the  auriculo- 
ventrieular  orifice.  In  this  manner  is  induced  the  terminal  primary 
effect  of  the  mitral  lesion,  with  the  establishment  of  incompetence 
of  the  tricusjud  valve,  constituting  rihitive  tricuspid  insufficiency. 

At  this  stage  of  the  disease  the  secondary  effects  of  the  mitral 
lesion  develop  in  rapid  succession.  The  venous  return  from  the 
trunk  and  extremities,  pouring  into  the  right  auricle  from  the 
venie  cavw,  encounters  a  distinct  resistance  in  the  regurgitant 
lesion  at  the  tricuspid  valve.  The  ultimate  result  is  a  marked 
diminution  of  the  volume  of  blood  which  reaches  the  arterial 
circulation  and  a  dangerous  increase  of  the  volume  of  blood  con- 
tained in  the  venous  system.  As  a  diminished  volume  of  blood 
is  expelled  at  each  systole  of  the  right  ventricle,  the  left  ven- 
tricle is  only  partially  filled  during  diastole,  and  there  is  a  pro- 
gressive fall  in  tlie  general  arterial  tension.  On  the  other  hand, 
as  a  consefpienrc  of  the  progressive  stasis  in  the  venous  system, 
passive  congestion  of  the  lungs  and  abdominal  viscera  develops 
together  with  cffu.sion  into  the  serous  sacs  and  cellular  tissues  of 
the  body. 

Mitral  regurgitation  is  not  infrequently  associated  with  steno- 
sis of  the  valve,  particularly  in  cases  of  endocarditie  origin.  In 
these  cases  the  lesion  whieh  narrows  the  a uriculn ventricular  ori- 
fice likewise  prevents  accurate  coaptation  of  the  cusps  during 
ventricular  systole. 

Regurgitation  at  the  mitral  valve  is  attended  hy  few  symptoms 
in  the  first  stage  when  compensation  is  as  yet  unbroken.  Physi- 
cal exertion  is  usually  followed  by  moderate  shortness  of  breath 
or  a  fit  of  cough  with  the  expectoration  of  a  little  frothy  sputum, 
which  occasionally  is  tinged  with  blood.  In  the  second  and 
third  stJiges  of  the  disease,  owing  to  the  embarrassment  of  the 
pulmonary  circulation,  symptoms  of  bronchial  inflammation  de- 
velop with  various  grades  of  dyspnea,  which  finally  eventuates  in 
frank  orthopnea.  Cough  is  now  a  constiint  accompaniment  of  the 
disease.  Expectoration  is  profuse,  the  sputum  contiiining  numer- 
ous desquamated  alveolar  epithelial  cells  whirli  contain  blood 
pigment,  the  so-called  "lieart-failure  cells.*' 

The  subject  of  advanced  mitral  regurgitation  is  subject  to  dis- 
turbances of  digestion,  and  with  the  progressive  venous  stasis  the 
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the  sixth  intercostal  spaces,  and  frequently  also  in  the  epigastrium 
along  the  left  costal  arch.  At  this  time  also  the  positive  venous 
pulse  is  demonstrable  in  the  jugular  veins  as  a  result  of  tricuspid 
leakage,  and  occasionally  there  is  a  systolic  hepatic  pulsation  aris- 
ing as  a  result  of  the  same  lesion. 

At  the  same  time  signs  of  general  venous  stasis  appear,  as  evinced 
by  edema  of  the  feet  and  ankles,  progressive  abdominal  enlargement 
from  ascites,  chronic  cough  with  the  raising  of  serous,  sometimes 
blood-streaked  expectoration,  together  with  acceleration  of  the 
respiratory  movements  of  the  thorax  and  cyanosis  of  the  mucous 
membranes,  auricles,  and  digits.  In  chronic  cases  of  extensive  dura- 
tion clubbing  of  the  fingers  is  frequently  seen,  and  these  subjects 
often  exhibit  a  tortuosity  and  distention  of  the  superficial  veins  of 
the  neck  and  chest. 

Palpation. — During  the  maintenance  of  left  ventricular  hyper- 
trophy in  the  first  stage  of  the  disease  the  cardiac  impulse  is  dis- 
crete, forceful,  and  heaving  upon  palpation  of  the  precordia.  In 
a  relatively  small  percentage  of  cases  of  pure  mitral  regurgitation 
a  fine  systolic  thrill  is  to  be  detected  over  the  cardiac  apex.  A 
thrill  is,  however,  much  more  commonly  encountered  in  the  cases 
of  combined  stenosis  and  regurgitation  at  the  mitral  orifice. 

In  the  second  stage  of  the  disease,  with  the  development  of  com- 
pensatory- hypertrophy  of  the  right  ventricle,  the  palpable  impulse 
of  the  heart  becomes  more  extensive,  while  preserving  its  force. 
Systolic  lifting  of  the  lower  costal  margin  and  upper  epigastrium 
is  frequently  to  be  detected,  as  well  as  a  systolic  shock  communi- 
cated to  the  liver  by  the  overacting  right  ventricle. 

With  the  progressive  failure  of  the  right  ventricle  during  the 
third  stage  of  the  disease  the  cardiac  impulse  becomes  progressively 
enfeebled,  diffuse,  and  wavy,  frequently  extending  to  the  right 
of  the  sternum  and  well  into  the  epigastrium.  Positive  systolic 
pulsation  of  the  jugular  veins  is  to  be  detected  by  compression  of 
the  vein  jiLst  above  the  clavicle,  a  simple  maneuver  which  abolishes 
a  true  systolic  jugular  pulsation  and  thus  servos  to  distinguish  it 
from  a  false  pulsation  communicated  to  the  vein  from  the  subjacent 
carotid  artery. 

The  pulse  in  mitral  regurgitation  is  to  a  large  degree  indicative 
of  the  state  of  the  left  ventricle  throughout  the  course  of  the  dis- 
ease. So  long  as  compensation  is  maintained,  the  radial  pulse  is 
of  constant  volume  and  tension  and  its  rhythm  is  usually  little  dis- 
turbed. Moderate  acceleration  is  frequently  present,  however,  and 
there  exists  a  small  group  of  cases  in  which  arrhythmia  is  a  strik- 
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ing  feature  throughout  the  course  of  the  disease.  With  the  super- 
vention of  left  ventricular  dilatation  the  volume  of  the  pulse  is 
markedly  reduced,  acceleration  is  more  marked,  and  irreorularity 
of  both  force  and  rhythm  is  always  demonstrable,  In  the  third 
stage  of  the  disease  not  every  ventricular  systole  is  sufficiently 
powerful  to  produce  a  radial  pulse, 

Percvsfiion. — The  transverse  dullness  of  the  heart  is  increased 
to"ward  the  left  and  downward  as  a  consequence  of  the  bilateral 
ventricular  hypertrophy  which  attends  the  disease.  So  long"  as 
hypertrophy  is  limited  to  the  left  side  of  the  heart,  the  outline  of 
cardiac  duUness  at  the  apex  remains  pointed;  but  in  the  second 
nia^p  of  the  disease,  with  the  establishment  of  right  ventricular 
hypertrophy,  there  is  a  proprrcssive  rounding  of  the  cardiac  out- 
line at  the  aiiieal  area,  while  the  dullness  extends  farther  to  the 
right  of  lite  sternum.  In  the  late  period  of  the  disease,  with  the 
estjiblishnu'Vit  of  trieuspid  iiisuffieieney,  the  examiner  may  fre- 
quently (lelert  an  exlensiun  of  t*ardiac  dullness  upward  in  the  third 
anil  fnnrtli  iiitereostal  spaces  iijion  either  side  of  the  sternum,  as 
a  result  ol'  auriindar  dilatation. 

The  j)ulninn;i ry  hases  sliDiild  lie  carefully  and  methodically  per- 
eiisseij  (luriiiti  evcfv  examination  of  a  subject  of  mitral  regurgita- 
timi  witli  the  object  of  deteetin^  a  {Mmiplieating  pulmonary  edema 
or  hydrotborax.  This  examination  eommonly  proves  negative  dur- 
ing' the  iici'itnl  of  niaintuined  coni^iensalion  during  the  first  and 
seeonil  stnires  (»f  miii-iil  i-ciriu'fritatinn.  Hut  with  the  rupture  of 
compensation  in  the  third  sta^e  of  mitral  insufficiency  percus- 
sion of  the  pulmonary  bases  yields  impairment  of  vesicular  reso- 
nance due  to  pulmonary  edema,  or  flatness  over  the  inferior  portion 
of  tlin  thorax  as  a  result  of  hyilrotliorax. 

Similarly,  a  routine  examination  in  this  disease  should  not  bo 
considered  complete  without  the  ejircful  delimitation  of  the  areas  of 
hepatic  and  splenic  dullness.  With  the  mainteimnee  of  compensa- 
tion in  the  first  and  second  statres  of  tbi-  disease  these  areas  of  dull- 
ness retain  their  noniiiil  dimensions;  but  with  failure  of  compen- 
sation nnd  the  p-nrrul  venous  stasis  which  attends  this  state  the 
areas  of  hepatic  and  sj)lenic  dullness  are  increased  in  extent  as  a 
result  of  passive  congestion  of  the  venous  radicles  of  these  organs. 

Attsndtafton. — Slitral  regurgitation  in  the  first  period  of  its 
evohilion  is  attended  by  a  systolic  nuirnnir  with  its  pfiint  of  max- 
imum intensity  at  the  mitral  area,  over  the  apex  of  the  heart.  From 
this  site  the  murmur  is  proparrated  in  all  directions;  but  it  is  trans- 
mitted with  selective  intensity  toward  the  left  axillary  region;  and 
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occasionally  it  is  audible  upon  the  posterior  aspect  of  the  thorax 
near  the  angle  of  the  scapula.  The  murmur  is  blowing  rather  than 
harsh  and  unmusical,  and  it  partially  or  completely  obscures  the 
first  sound  of  the  heart  at  the  apex.  The  quality  and  intensity  of 
the  murmur  vary  with  the  condition  of  the  myocardium  and  with 
the  posture  assumed  by  the  patient.  A  murmur  which  is  faintly 
audible  in  the  erect  posture  frequently  becomes  accentuated 
when  the  subject  assumes  the  recumbent  posture.  During  the  first 
stage  of  mitral  regurpitation  there  is  no  perceptible  accentuation 
of  the  second  sound  of  the  heart  at  the  pulmonic  area,  a  negative 
finding  which,  by  excluding  the  existence  of  right  ventricular 
hypertrophy,  indicates  that  the  myocardial  changes  are  as  yet 
limited  to  the  left  heart. 

During  the  second  stage  of  the  disease,  on  the  contrary,  accentua- 
tion of  the  pulmonic  second  sound  is  clearly  perceptible,  affording 
a  perfectly  reliable  sign  of  compmsation  of  the  mitral  lesion  by 
right  ventricular  hypertrophy.  But  before  basing  deductions  as  to 
the  extent  of  the  mitral  lesion  upon  the  degree  of  accentuation  of 
the  pulmonic  sound,  the  examiner  must  needs  exclude  the  presence 
of  obstructive  disease  of  the  lungs,  and  must  take  into  consideration 
the  age  of  the  patient,  bearing  in  niitul  the  physiologic  accentua- 
tion of  this  sound  in  the  young  subject. 

During  the  first  and  second  stages  of  tlie  disease  auscultation  of 
tiie  pulmonary  bases  yields  no  signs  nf  congestion  of  the  lungs  or 
pulmonary  edema;  and  so  long  as  the  mitral  leakage  is  adequately 
compensated  by  right  ventricular  hypertrophy,  the  intensily  nf  the 
mitral  murmur  remains  uniform  in  intensity,  in  striking  contrast 
to  the  enfeeblement  of  the  murmur  which  is  encountered  in  the  last 
stage  nf  the  disease. 

With  the  failure  of  cnmf>ensation  by  the  right  ventricle  there  is 
a  progressive  enfeeblement  of  the  accentuated  pulmonary  second 
sound,  with  the  coincident  generation  of  the  systolie  murmur  of  a 
*  'safety-valve  leak' '  at  the  tricuspid  orifice.  As  the  systolic  murmur 
of  tricuspid  insufficiency  with  its  point  of  maximum  intensity  over 
the  lower  sternal  region  gains  in  interisity,  there  is  a  progressive 
enfeeblement  of  tho  nntral  systolic  nninnur,  which  is  audible  over 
an  ever-diminishing  area,  to  finally  become  masked  entirely  by  the 
increasing  intensity  of  the  tricuspid  murmur. 

In  this  late  stage  of  the  disease  auscultatinn  of  the  pulmonary 
bases  yields  numerous  moist  rales,  which  arc  universally  distrib- 
uted over  both  luugs. 

Diagnosis. — The  presence  of  a  systolic  murmur  at  the  cardiac 
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apex,  which  is  blowing  and  not  unmusical  in  quality,  and  ^ 
is  transmitted  toward  the  left  axilla  and  is  associated  wit 
centuatiou  of  the  pulmonic  second  sound  constitutes  a  cleai 
ture  of  mitral  regurgitation.  In  the  early  stage  of  the  dii 
however,  when  the  myocardial  changes  are  limited  to  the  left 
of  the  heart,  accentuation  of  the  pulmonic  sound  is  not  percep' 
Under  such  circumstances  the  examiner  should  seek  for  disp 
raent  of  the  cardiac  impulse  toward  the  left  and  downward 
curring  from  left  ventricular  hypertrophy. 

In  relative  mitral  regurgitation  the  examiner  will  usually  € 
signs  of  general  hypertension  and  a  murmur  at  the  aortic  oi 
which  is  altogether  more  intense  than  is  the  mitral  murmur. 

Tlie  intensity  of  a  mitral  murmur  to  a  certain  degree  is  inc 
tive  of  the  nature  of  the  causative  lesion.  Thus  the  mi 
systolic  miirnmr  of  acute  endocarditis  is  soft  and  blowing 
quality  and  is  attended  liy  little  ventricular  hypertrophy;  whe 
mitral  regurgitation  occurring  as  a  result  of  chronic  ei 
carditis  witli  shrinldng  and  sclerosis  of  the  valve  segments  yi( 
a  loud  filowing  murmur,  which  is  attended  by  considerable 
largement  of  the  transverse  dullness  of  the  heart. 

Differentia]  Diagnosis. — Functional  mvnmtrs  are  prone  to 
vciop  at  tlip  mitral  valve,  although  they  are  more  frequently 
countered  at  the  pulmonic  valve.  Nevertheless,  the  exami 
should  bear  in  mind  that  the  mitral  vah-e  comes  second  in  p« 
of  frfH|ncncy  for  these  murmurs.  But.  as  previously  noted^  tl 
murmurs  do  not  produce  ventricular  hypertrophy  neither  are  t 
propagated  beyond  the  limits  of  the  precordia,  and  usually  t 
are  encountered  in  tlie  anemic  and  debilitated  subject. 

The  systolic  munnur  of  aortic  stenosis  is  frequently  audible 
the  mitral  area  as  well  as  at  the  aortic  area  ;  but  in  this  instance 
examiner  will  experii-nee  little  difficulty  in  determining  that 
point  of  maximum  intensity  of  the  murmur  Is  localized  in  the  ao] 
area,  and  that  its  line  of  propagation  is  upward  into  the  root 
the  neck  and  not  at  al!  toward  the  left  axillary  region.  Moreoi 
the  quality  of  the  two  murmurs  is  quite  dissimilar.  The  murn 
of  aortic  stenosis  is  loiid  and  harsh  as  compared  with  the  soi 
"whiff'*  of  the  mitral  regurgitant  murmur,  and  aortic  stenosi* 
almost  constantly  attended  by  a  palpable  thrill  in  the  aortic  va 
area. 

Pericardial  friction  is  frequently  audible  over  the  region  of 
cardiac  apex,  producing  in  this  locality  a  sound  with  a  quality 
unlike  that  of  the  mitral  regurgitant  murmur.     But  while  p< 
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cardial  friction  is  frequently  almost  synchronous  with  the  first 
sound  of  the  heart,  the  sound  is  more  diffuse  in  its  distribution, 
and  it  is  never  transmitted  from  the  limits  of  the  precordia. 
Neither  does  the  sound  completely  replace  the  first  sound  of  the 
heart ;  and  moreover,  it  is  frequently  transient  and  evanescent  and 
is  influenced  by  pressure  with  the  stethoscope  and  by  changes  in 
posture  upon  the  part  of  the  patient. 

A  cardiorespiratory  murmur  generated  near  the  cardiac  apex 
may  readily  be  mistaken  for  a  mitral  systolic  murmur  during  a 
casual  examination ;  but  this  murmur  does  not  replace  the  first  sound 
of  the  heart ;  and  it  is  markedly  influenced  by  the  respiratory  ex- 
cursion of  the  lung,  being  intensified  during  full  inspiration,  and 
frequently  abolished  during  forced  expiration, 

MITRAL  STENOSIS 

Clinical  Pathology. — Stenosis  of  the  mitral  valve  is  a  disease  of 
adolescence  and  early  manhood  as  a  rule,  developing  usually  as 
a  sequence  of  acute  endocarditis  of  rheumatic  origin.  Aside  from 
the  rheumatic  cases  may  be  grouped  endocarditic  cases  arising 
as  a  sequence  of  scarlatina,  chorea,  chlorosis,  and  the  acute  in- 
fectious fevers.  But  there  is  another  group  of  cases  of  mitral 
stenosis  in  which  a  slow  sclerosis  of  the  valvular  cusps  occurs  in 
elderly  subjects  of  general  arteriosclerosis  and  chronic  interstitial 
nephritis. 

The  mechanical  influences  of  the  lesion  in  mitral  stenosis  are 
manifested  in  much  the  same  manner  as  are  those  wliich  accom- 
pany a  regurgitant  lesion  at  this  valve,  with  certain  variations 
which  are  due  to  the  manner  of  inception  of  the  primary  altera- 
tions in  the  myocardium.  As  these  influences  operate  slowly 
upon  the  myocardium  and  remote  organs  of  the  body,  the  disease 
may  be  divided  into  three  stages,  as  in  the  case  of  mitral  regurgi- 
tation, three  stages  in  which  one  results  inevitably  in  another 
when  once  an  organic  stenosis  is  established  at  the  mitral  orifice. 

During  the  first  stage  the  brunt  of  the  lesion  falls  upon  the 
left  auricle  and  left  ventricle,  and  during  this  stage  of  the  dis- 
ease the  myocardial  changes  are  confined  to  the  left  side  of  the 
heart.  At  the  completion  of  ventricular  systole  the  ventricular 
walls  relax  and  during  the  early  portion  of  ventricular  diastole 
a  portion  of  the  blood  which  has  accumulated  in  the  left  auricle 
during  ventricular  systole  is  aspirated  into  the  chamber  of  the 
left    ventricle.      During    the    midportion    of    ventricular    dias- 
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tole  the  pressure  of  the  blood  column  contained  in  the  left 
auricle  and  the  pulmonary  veins  forces  a  further  quantity  of  the 
contents  of  the  left  auricle  into  the  chamber  of  the  left  ventricle. 
Finally,  during  late  ventricular  diastole  the  systole  of  the  left 
auricle  propels  the  remainder  of  the  blood  which  occupies  the 
cavity  of  the  auricle  into  the  ventricle  completing  the  first  act 
of  the  cardiac  cycle.  In  the  presence  of  a  narrowing:  of  the 
mitral  orifice  an  additional  burden  is  thrown  upon  the  left  auri- 
cle, which  hypertrophies  in  response  to  the  increased  demand  for 
work.  So  loner  as  the  hypertrophied  auricle  is  capable  of  com- 
pletely eniptyini?  its  contents  promptly  without  retardation  of 
the  pulmonary  circulation,  the  circulatory  balance  is  adequately 
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I'ijf,    IS5. — Mitrnf  stenosis.     Wnlrivk    <iiiriiit!   tale  diastole  or  prrsystole. 

maiutaiiir'd ;  but  as  the  reserve  power  of  the  auricle  is  limited, 
hypertrophy  eventually  prives  way  to  diiatalion,  an  increased 
lutnlen  is  thrown  upon  the  pulmonary  circulation  and  the  right 
heart  and  the  second  stafjr<>  of  the  disease  is  ushered  in  with 
hypcrtrn]ihy  of  the  right  ventricle.  During  this  stage  of  the 
disease  moderate  left  ventricular  hypertrophy  occurs  as  the  re- 
sult of  the  aspirating  nction  of  this  chamber  in  drawing  its  proper 
quota  of  blood  tiirough  the  narrowed  orifice,  and  because  it  must 
contract  powerfully  in  order  to  expel  the  diminished  output  of  the 
auricle  into  the  aorta. 

The  third  stage  of  the  disease  develops  when  the  right  ven- 
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tricle  yields  to  the  progressive  increase  in  tension  of  the  pul- 
rao»ary  circuit,  the  mechanism  differing  in  no  wise  from  that  oi 
mitral  reorurgitation. 

The  valvular  changes  in  mitral  stenosis  present  wide  variations 
In  early  endocarditic  cases  there  are  merely  small  vegetation? 
upon  the  auricular  aspects  of  the  cusps,  which  produce  practically 
no  stenosis,  but  which  are  sufficient  to  induce  "fluid  veins"  wit! 
the  generation  of  a  presystolic  murmur.  In  more  advanced  eases 
the  cusps  are  selerosed  and  shrunken,  frequently  with  adhesioi] 
of  the  free  borders  and  shortening  of  the  papillary  muscles,  with 
the  reduction  of  the  valvular  orifice  into  a  mere  slit  or  chink,  the 
"button-hole  orifice"  of  Corrigan.  In  yet  other  instances  the 
cusps  arc  normal,  hut  the  mitral  rinp:  is  reduced  in  caliber  eithei 
as  a  congrenital  defect  or  as  a  result  of  secondary  sclerosis. 

During  the  first  and  second  stages  of  mitral  stenosis  the  sub 
jeet  of  the  disease  experiences  little  discomfort  and  presents- 
few  symptoms.  Foremost  among  these  is  moderate  dyspnea 
which  is  brought  out  upon  severe  exertion.  Occasionally  the  first 
intimation  of  the  existence  of  the  disease  consists  in  the  onset 
of  a  local  paralysis  from  embdlism  of  the  brain.  In  recurrent 
endocarditic  cases  the  subject  is  likely  to  present  recurrent 
febrile  attacks  which  develop  without  assignable  cause.  Durinp 
the  later  stage  nf  the  disease  dyspnea  becomes  extreme,  ainnnnting 
frer|uently  to  orthopnea,  with  free  expectoration  of  frothy  sputum 
which  is  frequently  tinged  with  blood. 

Physical  Sigris. — Infiprction. — In  the  first  stage  of  mitral  steno- 
sis ins{)ectiun  fre(|uently  proves  negative,  as  the  princi])al  find- 
ings upon  inspection  in  this  disease  depend  upon  embarrassment 
of  the  pulmonary  circulation  as  a  result  of  the  mitral  obstruction 
and  as  this  obstruotion  is  adequately  compensated  during  the 
early  period  of  the  disease  by  left  auricular  hypertrophy.  The 
cardiac  impulse  usually  oceupies  its  normal  position  in  the  fifth 
left  interspace;  and  when  it  is  displaced  by  left  ventricular  hyper- 
trophy at  this  time  the  displaeement  occurs  toward  the  left  and 
not  downward.  The  area  of  the  impulse  is  very  frequently  re- 
duced in  extent.  In  the  <*ase  of  young  subjects  ami  in  women 
there  is  frequently  a  visible  presystolic  pulsation  in  the  second 
and  third  intercostal  spaces  adjacent  to  the  left  sternal  border, 
which  is  produced  by  left  auricular  hypertrophy. 

During  the  seeond  sta*rp  of  the  disease,  with  the  establishment 
of  right  ventricular  liypertnipby,  systolie  pulsation  of  the  epi 
gastrium   is  frequently  to   be  notrd.  as  well  iis  a   wide  systolic 
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pulsation  iu  the  third  and  fourth  intercostal  spaces  along  the  left 
sternal  border,  developing  as  a  result  of  the  impact  acrainst  the 
thoracic  wall  of  the  conus  art4?riosus  of  the  right  ventricle.  In 
children  and  in  thin  chested  subjects  a  variable  degree  of  bulging 
of  the  precordia  and  lower  sternal  region  is  frequently-  en- 
countered. 

With  failure  of  the  right  ventricle  in  the  third  stage  of  the 
disease  the  cardiac  impulse  becomes  broad  and  undulatory  along 
the  left  sternal  border,  together  with  distention  of  the  cervical 
veins  and  frequently  a  positive  jugular  pulsation  which  is  due  te 
the  establishment  of  tricuspid  regurgitation.  The  respiratory 
movements  of  the  thorax  are  labored,  and  the  lips  and  mucous 
membranes  exhibit  cyanosis  together  with  general  pallor  of  the 
integument  of  the  trunk  and  extremities.  The  abdomen  protrudes 
from  the  accumulation  of  fluid  in  the  peritoneal  cavity,  and  the 
feet  and  ankles  swell  from  edema  of  the  cellular  tissues. 

Palpation. — Palpation  of  the  mitral  area  in  mitral  stenosis  reveals 
the  presence  of  a  presystolic  thrill,  which  is  pathognomic  of  the 
disease.  The  apex  beat  is  of  normal  or  slightly  increased  force. 
The  thrill  at  the  mitral  area  is  attended  by  accentuation  of  the 
valve  shock  at  the  pulmonic  area,  which  attains  its  maximum  in- 
tensity during  hypertrophy  of  the  right  ventricle  during  the 
second  stage  of  the  disease.  During  the  third  stage  of  the  dis- 
ease the  mitral  thrill  becomes  progressively  enfeebled  while  the 
cardiac  impulse  becomes  more  extensive,  undulatory  and  slapping. 

The  pulse  of  mitral  stenosis  is  of  .small  volume,  but  of  high 
tension  during  the  miiinteimnee  of  cnmpcnsation,  and  is  disor- 
dered in  both  foree  and  rhythm  with  the  failure  of  the  right 
heart.  In  eerjain  cases  arrliythmia  is  a  striking  feature  through- 
out the  cour.se  of  the  disease. 

Percussion. — During  the  first  stage  of  mitral  stenosis  percus- 
sion reveals  no  alteration  iti  the  cardiac  outline,  save  in  selected 
cases  an  extension  of  dullness  in  the  third  and  fourth  left  inter- 
spaces arising  from  left  auricular  hypertrophy.  During  the  sec- 
ond stage  of  the  disease  the  area  of  cardiac  dullness  is  extended 
toward  the  right,  encroaching  for  a  variable  distance  upon  the 
vesicular  resonance  of  Ebstein's  cardiohepatic  angle.  During 
the  third  stage  of  the  disease  percussion  of  the  pulmonary  bases 
frequently  reveals  dullness  from  pulmonary  edema ;  and  the  areas 
of  hepatic  and  splenic  dullness  are  extended  as  a  result  of  chronic 
passive  congestion  of  these  organs, 

Auaculiaiio'n. — During  the  first  stage  of  mitral  stenosis  auscul- 
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tation  at  the  apex  of  the  heart  in  the  vast  majority  of  cases  re- 
veals the  presence  of  a  presystolic  murmur,  which  is  not  trans- 
mitted beyond  the  precordia.  In  cases  of  minor  stenosis,  however, 
in  which  a  few  vegetations  exist  upon  the  auricular  aspect  of  the 
valve  segments,  there  may  be  no  appreciable  murmur,  but  merely 
a  roughening  and  accentuation  of  the  first  sound  of  the  heart. 
In  these  cases  active  exertion  upon  the  part  of  the  subject  will 
frequently  bring  a  presystolic  murmur  to  the  fore,  which  again 
becomes  inappreciable  when  the  patient  has  reposed  for  some 
hours  in  the  recumbent  posture. 

The  quality  of  the  murmur  of  mitral  stenosis  defies  adequate 
description;  it  must  be  heard  to  be  appreciated.  The  murmur 
is  harsh,  ingravescent  or  crescendo  in  quality,  increasing  steadily 
in  intensity  from  commencement  to  termination,  and  is  followed 
by  a  sharp  first  sound  of  the  heart.  During  the  first  stage  of  the 
disease,  during  the  maintenance  of  left  auricular  hypertrophy, 
the  murmur  is  generated  immediately  prior  to  ventricular  sys- 
tole, and  the  first  sound  of  the  heart  at  the  apex,  in  the  absence 
of  coincident  mitral  regurgitation,  remains  clearly  perceptible. 
The  murmur  of  mitral  stenosis  is  not  transmitted  beyond  the 
limits  of  the  precordia. 

During  the  second  stage  of  the  disease,  with  the  establishment 
of  right  ventricular  hypertrophy,  the  mitral  murmur  develops 
slightly  earlier  in  diastole  and  is  well  sustained  throughout  auric- 
ular systole,  with  an  intensity  which  equals  or  exceeds  that  of 
the  murmur  during  the  first  period  of  the  disease.  Auscultation 
of  the  pulmonic  area  during  this  stage  of  the  disease  reveals  a 
striking  accentuation  of  the  pulmonic  second  sound,  and  not  in- 
frequently there  is  a  reduplication  of  the  second  sound  of  the 
heart  at  the  base. 

"With  the  failure  of  compensation  by  the  right  ventricle  during 
the  third  stage  of  the  disease  the  mitral  murmur  becomes  pro- 
gressively more  feeble,  to  finally  become  inaudible  or  to  become 
obscured  by  a  systolic  murmur  at  the  tricuspid  area  arising  as  a 
result  of  tricuspid  regurgitation.  There  is  at  the  same  time  a 
progressive  enfeeblement  of  the  formerly  accentuated  second 
sound  of  the  heart  at  the  pulmonary  area.  Auscultation  of  the 
pulmonary  bases  at  this  stage  of  the  disease  yields  numerous 
moist  rales,  which  are  universally  distributed  over  both  lungs. 

Diagnosis. — The  diagnosis  of  mitral  stenosis  is  based  upon  the 
characteristic  physical  findings;  namely,  a  presystolic  murmur  at 
the  mitral  area,  ingravescent  or  crescendo  in  quality,  followed  by 
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a  distiuct  and  snapping  first  sound  of  the  heart,  and  not  trans- 
mitted beyond  the  precordia,  with  increase  in  the  transverse  dull- 
ness of  the  heart,  particularly  toward  the  right,  and  with  accen- 
tuation of  the  pulmonary  second  sound  at  the  base  of  the  heart. 
There  are,  however,  a  number  of  possible  confusing  findings,  and 
a  differential  diagnosis  is  not  always  unattended  by  considerable 
difficulty. 

Differential  DiagnosiE.— Foremost  among  the  confusing  factors 
in  the  diagnosis  of  mitral  stenosis  stands  the  Flint  murmur  of 
aortic  regurgitation.  In  the  exclusion  of  this  possible  source  of 
error  the  examiner  Khnuld  search  for  the  aortic  organic  murmur 
occurring  at  the  base  of  the  heart  in  this  disease^  the  capillar}- 
pulse  of  Quincke  and  the  femoral  murmur  of  Dnroziez.  The 
quality  of  the  two  murmurs  is  quite  dissimilar,  as  the  Flint 
murmur  does  not  possess  the  ingravescent  and  crescendo  quality 
of  the  murmur  of  true  orgatiie  mitral  stenosis.  "While  both  mur- 
murs occur  at  the  mitral  area  and  arc  not  transmitted  thence,  the 
Flint  nutruiur  never  possesses  the  same  degree  of  intensity  as  is 
attained  hy  tlie  murmur  of  mitral  stenosis. 

Mitral  retjurgitatiun  is  attended  by  a  soft^  blowing  murmur  at 
the  mitral  area,  wjiich  is  systolic  in  time,  and  which  is  transmitted 
toward  the  left  axilla.  The  progress  of  development  of  the  two 
murmur.s  is,  moreover,  diametrically  opposed,  the  murmur  of 
mitral  stenosis  progressively  increasing  in  intensity'  to  terminate 
in  an  abrupt  first  souiui  of  the  heart,  whereas  the  murmur  of  mi- 
tral rcgtirgitntioii.  becomes  progressively  less  intense  from  its 
commencement  with  venlricuhir  systole  until  its  termination. 
Quite  frequently  the  two  murmurs  are  eombined,  the  systolic 
murmur  of  mitral  regurgitation  ensuing  shortly  upon  the  pre- 
systolic murmur  of  mitral  stenosis,  in  the  presence  of  combined 
stenosis  and  regurgitation  ;it  the  mitral  oriticc. 

TrU'Hspid  rrfpiiu/ifafton  produces  a  systolie  murmur  with  ib» 
point  of  maximum  intensity  in  tlic  tricuspid  area  over  the  lower 
portion  of  the  sternum,  whence  the  murmur  is  propagated  toward 
the  right.  This  murmnr  frcfpiently  is  audible  in  combination  with 
the  murmur  of  mitral  stenosis  late  in  the  course  of  the  disease;  but 
it  is  attended  by  such  striking  disorders  of  the  venous  circulation 
that  a  differentiation  of  the  two  murmurs  is  not  attended  by  great 
difficulty. 

Tricuspid  stenosis  produces  a  presystolic  murmur  with  its  point 
of  maximum  intensity  not  far  removed  from  that  of  the  murmur 
of  mitral  stenosis.     The  quality  of  the  two  murmurs  is  not  at  all 
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dissimilar,  but  stenosis  of  the  tricuspid  orifice  is  a  rare  lesion  and 
usually  forms  a  part  of  the  syndrome  of  congenital  cardiac  disease. 
The  murmur  of  aortic  regurgitation  occasionally  has  its  point 
of  maximum  intensity  at  the  mitral  area ;  but  in  this  instance  the 
time  of  the  murmur  as  well  as  the  quality  serves  as  a  basis  of  differ- 
entiation. The  murmur  of  aortic  tegurgitation  has  its  inception  at 
the  commencement  of  ventricular  diastole,  progressively  becoming 
less  intense  during  the  diastolic  period  to  become  lost  before  the 
beginning  of  the  first  sound  of  the  heart.  In  those  cases  of  mitral 
stenosis,  however,  in  which  the  mitral  presystolic  murmur  occupies 
a  considerable  portion  of  the  diastolic  period,  an  error  in  diagnosis 
is  very  prone  to  be  made. 

PULMONARY   REGTrnGITATTON   (PULMONARY   INSUFFI- 
CIENCY;  PULMONARY  INCOMPETENCE) 

Clinical  Pathology. — Pulmonary  regurgitation  occurring  as  the 
result  of  organic  disease  of  the  pulmonary  valve  is  the  rarest  of 
all  acquired  lesions  of  the  heart.  Isolated  eases  are  encountered, 
however,  in  Avhich  as  the  result  of  ulcerative  endocarditis  at- 
tacking the  right  side  of  the  heart,  deformity  of  the  valvular 
cusps  has  occurred  with  resulting  inability  of  the  deformed  cusps 
to  adequately  close  the  pulmonary  orifice.  These  eases  are  most 
frequently  encountered  among  young  adult  subject,s,  and  pul- 
monary insufficiency  is  usually  combined  with  pulmonary  stenosis. 
Incompetence  of  the  pulmonary  valve  is  one  of  the  rare  congenital 
defects  of  the  heart. 

Relative  pulmonary  regnrgiiation,  on  the  contrary,  in  which  re- 
gurgitation occurs  at  this  orifice  in  the  absence  of  structural  de- 
rangement of  the  valve,  is  of  fretiuent  occurrence.  Relative  pul- 
monary insufficiency  may  be  of  intracardiac  or  extracardiac 
origin.  In  the  presence  of  uncompensated  lesions  of  the  left  side 
of  the  heart,  with  the  progressive  rise  in  tension  in  the  pulmonary 
circulation,  the  right  ventricle  is  prone  to  yield  with  res\dting 
enlargement  of  the  ring  supporting  the  cusps  nf  the  .semilunar 
valve  and  the  induction  of  relative  pulmonary  insufficiency.  Sim- 
ilarly, in  the  presence  of  obstructive  disease  of  the  iungs  of  pro- 
longed duration,  such  as  chronic  ulcerative  phthisis,  cirrhosis 
of  the  lung,  and  hypertrophic  emphysema,  the  persistent  hyper- 
tension in  the  pulmonary  cireuUdion  is  capable  of  inducing  rela- 
tive insufficiency  of  the  pulmonary  valve. 

The  immediate  effect  of  rcgurgitatinu  at  the  inilmonary  valve 
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is  to  induce  transient  dilatation  of  the  right  ventricle,  which  is 
compensated  by  hypertrophy  of  its  muscular  walls.  So  long 
as  compensation  is  maintained  the  circulatory  imbalance  is  cor- 
rected; but  the  ventricle  eventually  reaches  the  limit  of  its  re- 
serve power,  whereupon  dilatation  beyond  the  power  of  compen- 
sation follows,  ivith  the  establishment  of  tricuspid  regurgitation, 
and  general  engorgement  of  the  venous  system.  As  a  result  of 
stasis  in  the  pulmonary  circulation  edema  of  the  lungs  ensues  and 
the  subject  exhibits  the  signs  of  chronic  bronchial  catarrh. 

Physical  Sign^.— Inspection. — In  its  early  stages  simple  pul- 
monary regurgitation  yields  no  evidence  of  its  existence  upon  in- 
spection. As  the  disease  progresses  the  cardiac  impulse  is  dis- 
placed toward  the  left  axillary  line  but  is  not  displaced  down- 
ward. While  right  ventricular  hypertrophy  is  maintained,  there 
is  visible  pulsation  of  the  epigastrium,  and  in  thin  chested  indi- 
viduals there  is  visible  bulging  of  the  lower  portion  of  the  pre- 
eordiu.  As  the  disease  progresses  the  subject  becomes  dyspneic 
with  elirouic  cough  and  serous  expectoration,  while  the  trunk 
and  extremities  are  pallid  as  a  result  of  deficient  arterial  circula- 
tion. With  the  establishment  of  tricuspid  insufficiency  the  posi- 
tive jugular  pulse  becomes  demonstrable  in  the  jugular  veins. 

Falpaiion. — During  the  early  period  of  the  disease  with  the 
maintenance  of  right  ventricular  hypertrophy  the  apex  beat  is 
ditTnsf  find  extontls  downAvard  toward  the  epigastrium  and  well 
inward  ttuvanl  the  left  sternal  border.  A  forceful,  lifting  systolic 
pulsation  is  usually  to  be  elicited  in  the  upper  epigastrium  as  a 
iv'siill  of  the  powerful  ccmtraetioiis  of  the  right  ventricle.  Sim- 
ilarly, the  right  eostal  arch  is  occasionally  raised  by  the  impact 
<i\'  the  (iv«'r;ie1  ing  rijjlit  ventricle  against  the  liver.  Late  in  the 
disease  a  true  expansile  ])\dsatiori  of  the  liver  cau  occasionally  be 
clicittHi  upon  bimanual  palpation  of  the  liver,  occurring  as  a 
nianircstation  of  trieuspitl  regur^ritalioii.  Occasionally  it  is  pos- 
sible to  elicit  a  fine  diastolic  thrill  at  the  pulmonary  area;  but 
tlip  tlirill  is  not  constantly  present,  neither  is  it  detected  with  the 
same  eonstaney  as  is  the  cose  of  the  systolic  thrill  accompanying 
stenosis  of  Ihis  valve. 

The  puhf  in  pulmonary  regurgitation  is  apt  to  be  of  low  tension 
and  diminished  volume  and  arrhythmic,  but  presents  nothing  which 
is  eharacteri.stie  of  the  disease. 

Percussion, — The  transverse  dullness  of  the  heart  is  increased  to- 
ward the  right  in  direct  proportion  to  the  degree  of  hypertrophy 
of  the  right  ventricle.     As  dilatation  ensues  upon  compensatory 
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hypertrophy  the  right  margin  extends  well  to  the  right  of  the 
sternum.  Late  in  the  disease  the  pulmonary  resonance  is  im- 
paired over  the  bases  of  the  lungs,  and  the  areas  of  dullness  of  the 
liver  and  spleen  are  more  extensive  than  in  the  normal  subject. 

Auscultation. — Auscultation  of  the  pulmonary  area  reveals  the 
presence  of  a  blowing  murmur  with  its  point  of  maximum  intensity 
at  the  junction  of  the  second  left  costal  cartilage  with  the  sternum, 
whence  it  is  transmitted  downward  along  the  left  sternal  border 
and  toward  the  cardiac  apex.  The  murmur  is  commonly  blowing 
and  musical,  but  in  cases  of  associated  pulmonary  stenosis  and 
regurgitation  the  murmur  is  apt  to  have  a  harsher  quality  and  to 
completely  replace  the  second  sound  of  the  heart  at  the  pulmonary 
area.  In  the  presence  of  relative  pulmonary  insufficiency  auscul- 
tation of  other  valve  areas  will  elicit  the  murmurs  peculiar  to  the 
organic  lesions  which  are  present. 

Diagnosis. — The  diagnosis  rests  upon  the  detection  of  a  dias- 
tolic murmur  with  its  point  of  maximum  intensity  at  the  pul- 
monarj'  area,  whence  it  is  transmitted  downward,  with  signs  of 
hypertrophy  or  dilatation  of  the  right  heart,  and  general  venous 
stasis.  In  reaching  a  diagnosis  of  simple  pulmonary  regurgita- 
tion the  examiner  should  bear  in  mind  the  relative  infrequency 
with  which  this  valve  is  attacked  by  organic  disease. 

PULMONARY  STENOSIS 

Clinical  Pathology. — Stenosis  at  the  pulmonary  valve  is  in 
the  vast  majority  of  cases  due  to  a  congenital  defect  and  is 
associated  with  other  congenital  deformities  of  the  heart  such 
as  tricuspid  stenosis,  patent  ductus  arteriosus,  patent  foramen 
ovale,  or  perforation  of  the  ventricular  septum.  Very  rarely 
the  lesion  is  the  sequence  of  ulcerative  endocarditis  attacking 
the  pulmonary  valve. 

But  while  true  stenosis  of  the  pulmonary  valve  is  a  rare  le- 
sion, there  are  many  pathologic  conditions  capable  of  inducing 
the  generation  of  a  systolic  murmur  at  this  valve.  First  and 
foremost  among  these  factors  stands  anemic  states  with  the 
induction  of  functional  murmurs,  which  are  more  frequently 
encountered  at  the  pulmonary  valve  than  at  the  other  valves 
of  the  heart.  Similarly,  dilatation  of  the  pulmonary  artery 
distal  to  the  valve  produces  a  condition  of  relative  pulmonary 
stenosis,  which  is  attended  by  a  systolic  murmur  at  this  area  in 
the  absence  of  organic  disease  of  the  valve.     Compression  or  con- 
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Btrictioii  of  the  pulmonary  artery  by  new  growths,  enlarged  glai 
or  pleural  adhesions  are  all  capable  of  inducing  a  murmur  wl 
may  be  mistaken  for  that  of  pulmonary  stenosis.     The   nervous 

imbalance  of  the  cardiac  mechanism  incident  to  exophthalmic 
goiter  frequently  is  betrayed  by  a  systolic  murmur  at  the  pul- 
monary valve;  and  shifting  of  the  mediastinal  structures  through 
cardiac  displacement  may  produce  torsion  of  the  vessel  with  a 
resulting  systolic  murmur  in  the  vicinity  of  the  pulmonary 
orifice. 

The  immediate  effects  of  the  lesion  in  stenosis  at  the  pulmonary 
valve  are  expended  upon  the  right  ventriele,  which  hypertrophies 
to  cnnipeiKsate  for  the  obstruction;  and  if  the  obstruction  is  slight, 
no  further  myocrirdial  chaiTgre  may  be  induced.  In  the  presence  of 
a  greater  degree  of  stenosis  however,  the  persistent  increase  of  in- 
traventricular pressure  results  in  rij?ht  ventricular  dilatation,  rel- 
ative tricuspid  insuf!icieney  and  general  venous  engorgement. 

Physical  Signs. — fnapfttion. — In  cases  of  pulmonary  stenosis  of 
congenital  origin,  the  signs  upon  inspection  are  largely  those  of 
congenital  heart  disease,  notably  extreme  cyanosis,  dyspnea  and 
and  eluhliitig  of  the  fingers.  In  the  presence  of  minor  degrees  of 
stenosis,  (lys[)nea  and  a  little  cyanosis  upon  active  exertion  may 
i-cuiijin  (lie  snh'  signs  oi'  ihc  disease.  When  right  ventricular  hj-per- 
tj'0|>hy  is  a  nuirki'd  IVature  of  the  case  the  cardiac  impulse  is  dis- 
]>laced  toward  the  h-ft  and  is  visible  also  farther  toward  the  right 
as  »  sy.slitlic  pulsation  of  the  upper  portion  of  the  epigastrium. 
With  the  sii|n'ivenl  ion  of  trieiispid  insuffieicney  the  positive  venous 
pulse  becomes  appret-iahb'  in  the  jugular  veins, 

Pdlpatiori. — Palpation  of  the  pulmonary  valve  area  reveals  the 
jiresenee  of  a  fine  systolic  thrill,  which  is  frcquf'utly  diffused  over 
a  wider  area  than  is  the  case  with  the  systolic  thrill  of  aortic  steno- 
sis. The  thrust  of  the  right  ventricle  is  clearly  palpable  in  the  up- 
per epigastrium  in  the  presence  of  hypertrophy  of  this  chamber 
of  the  heart,  and  its  impact  not  ini'refpiently  communicates  a  sys- 
tolic impulse  to  the  adjacent  liver. 

The  pnhe  at  no  time  during  the  courae  of  the  disease  presents 
any  changes  which  are  characteristic  of  the  disease.  With  fail- 
ure of  the  right  heart  its  volume  is  reduced  and  its  rhythm  is  dis- 
turbed, findings  which  are  in  no  wise  distinctive  of  the  lesion  pres- 
ent. 

Percussion. — Delimitation  of  the  cardiac  outline  proves  negative 
during  the  early  stages  of  pulmonary  stenosis,  and  in  the  presence 
of  minor  degrees  of  stenosis  which  are  readily  compensated  by  a 
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slight  dei?ree  of  right  ventricular  hypertrophy  the  outline  is  littlft 
altered  throughout  the  disease.  With  the  superveutJou  of  frank 
veatricular  hypertrophy,  the  outline  is  increased  toward  the  right; 
and  in  the  presence  of  right  ventricular  and  auricular  dilatation 
the  increase  toward  the  right  is  further  accentuated. 

With  the  establishment  of  tricuspid  regurgitation  and  venous 
stasis  the  dullness  of  the  liver  and  of  the  spleen  is  appreciably  in- 
creased in  extent, 

Auscidtation. — Pulmonary  stenosis  is  attended  by  a  systolic 
raurmur  with  its  point  of  maximum  intensity  at  the  pulmonary 
area,  whence  it  is  diifused  in  all  directions,  but  with  selective  in- 
tensity upward  toward  the  root  of  the  neck,  but  it  does  not  extend 
into  the  vessels  of  the  cervical  region  as  is  the  case  with  the  systolic 
murmur  of  aortic  stenosis.  The  murmur  is  audible  over  a  consid- 
erable area  of  the  precordia,  hut  with  care  its  poiut  of  maximum 
intensity  can  be  localized  to  the  second  left  intercostal  space  ad- 
jacent to  the  sternum. 

The  quality  and  intensity  of  the  murmur  vary  with  the  degree  of 
stenosis  and  with  the  power  of  the  ventricular  contraction.  The 
murmur  is  inherently  harsh  and  unmusical,  in  marked  contrast  to 
the  soft  and  blowing  murmurs  of  functional  origin  occurring  at 
this  valve.  In  the  ])rcyt'ncc  of  minor  grades  of  stenosis,  however, 
the  intensity  of  the  murmur  is  not  great  and  its  duration  is  not 
considerable.  In  the  case  of  marked  stenosis,  on  the  contrary,  the 
murmur  is  harsh,  intense,  and  sustained,  commencing  with  ventric- 
ular systole  and  tnrminating  with  the  second  sound  of  the  heart, 
which  is  not  infrequently  replaced  by  the  diastolic  raurmur  of  a 
coexistent  pulmonary  regurgitation. 

With  the  establishment  of  tricuspid  insufficiency,  the  systolic 
murmur  of  this  lesion  is  perceptible  at  the  tricuspid  area,  obscur- 
ing in  this  locality  the  first  sound  of  the  heart. 

Diagnosis. — The  diagnosis  of  simple  pulmonary  stenosis  rests 
upon  the  cardinal  signs  of  the  disease;  namely,  a  systolic  nuirniur 
with  its  point  of  maximum  intensity  at  the  pulmonary  area, 
whence  it  is  transmitted  upward,  but  which  does  not  extend  into 
the  great  vessels  of  the  neck;  a  palpable  thrill  at  the  same  area, 
which  is  to  be  detected  in  the  vast  majority  of  cases;  and  signs 
of  right  ventricular  liypertrophy  or  of  right  heart  failure. 

BlfiTereiitial  Diagnosis. — Functional  ituinmtrs,  which  are  en- 
countered at  the  pulmonary  valve  more  freqtietitly  than  at  the  other 
valve  areas  of  the  heart,  are  systolic  in  time;  but  tliey  are  soft  and 
blowing;  they  are  transient,  coming  and  going  at  successive  exam- 
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Ue  in  the  rieinitj  of  the  pnlMiiiy  area;  hat  the  snnniir  and  the 
thriU  which  aeconpanies  it  has  a  nore  diAne  dirtnbiition  upon 
the  anterioir  th<»ae»c  sar^ee :  it  is  efiawtily  attended  by  loeal  pul- 
•^tion  and  br  dalloess  over  its  distribatioa,  and  its  qrstolic  mur- 
mur U  transmitted  into  the  veissek  of  the  neek,  which  is  not  true  of 
the  mariDor  of  paIm<Hianr  stenosis. 

PaU.nry  of  thf  ductus  arierwus  induces  a  laiimiur  in  the  vieinity 
nf  th<='  pulmoiLarr  area :  but  the  point  of  maximum  intensity  of  this 
murmur  is  farther  from  the  sternal  mar^o  than  is  the  ease  with 
lh"  pulmonary  st*>notie  murmur:  ami.  moreover,  the  murmur  of  a 
patMJt  thicXuH  arteriosus  continues  beyond  the  second  sound  of  the 
h^art,  wfiich  m  not  characteristic  of  the  murmur  of  pulmonic  steno- 
nin. 

TRICUSPID  REGUEGITATION  (TRICTTSPID  DTSITPPI- 
CIENCY;  TRICUSPID  mCOMPETENCB) 

Clinical  Pathology. — Regurgitation  occurs  at  the  tricuspid  ori- 
/'m'<'  in  two  (IJhluift  forms;  namely,  as  simple  organic  insufficiency 
of  \\iv  \'}i]\('.,  and  as  relative  or  functional  insufficiency  of  the  tri- 
v[in\fi(i  vfilvf.  Or^'untc  disease  of  this  valve  of  the  heart  is  indeed 
rnr*;  nn  Ui<*  prcdifection  of  endocarditic  chang<?s  is  for  the  left 
HuU'  of  Jhf  heart.  Occasionally  tricuspid  regurgitation  arises 
rrorn  tutuut't\\\n\  malformation  of  the  valve,  in  which  event  it  is 
U'uiully   I'tfjriljiijr'd   with   tricuspid  stenosis. 

If  oi'i^anit;  iiiHtjnifiency  at  the  tricuspid  valve  is  infrequent, 
ji'laiiv<«  rf^triir^rifJilion  at  this  orifice,  arising  as  a  result  of  right 
v<Milri<*iihir  dilatation  under  the  stress  of  heightened  tension  in 
tins  pill luo nary  circulation,  is  a  very  frequent  disease.  Under 
IlirKc  f'iniumHtaneos  the  tricuspid  valve  develops  a  ** safety-valve 
h'Mlt"  with  IIh*  generation  of  a  soft  and  blowing  systolic  mur- 
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mur  with  its  point  of  maximum  intensity  at  the  tricuspid  area 
over  the  lower  end  of  the  gladiolus,  the  valvular  disease  con- 
stituting merely  a  link  in  the  syndrome  of  chronic  valvular  dis- 
ease of  the  heart.  Indeed,  even  in  the  absence  of  incompetence 
upon  the  part  of  the  valves  of  the  left  heart,  tricuspid  regurgita- 
tion may  be  induced  by  persistent  hypertension  in  the  pulmonary 
circulation,  which  arises  as  a  result  of  obstructive  disease  of  the 
lungs  during  the  course  of  chronic  ulcerative  phthisis,  chronic 
interstitial  pneumonia,  or  hypertrophic  emphysema. 

The  primary  effect  of  the  tricuspid  lesion  is  an  immense  dilata- 
tion of  the  right  auricle,  the  reserve  power  of  which  is  so  limited 
that  auricular  hypertrophy  never  adequately  compensates  for  the 
lesion  at  the  tricuspid  valve.  Venous  engorgement  appears  early 
in  the  disease,  with  overfullness  of  the  cervical  veins,  systolic 
pulsation  of  the  liver,  the  positive  venous  pulse  in  the  jugulars, 
anasarca  and  general  edema  of  the  extremities. 

Physical  Signs. — Inspection. — In  tricuspid  regurgitation  the 
physical  signs  vary  with  the  state  of  the  myocardium  and  with 
the  syndrome  of  which  tricuspid  regurgitation  is  a  part.  In  the 
presence  of  simple  isolated  tricuspid  regurgitation  of  congenital 
or  endocarditic  origin  the  cardiac  impulse  is  carried  toward  the 
right  as  a  result  of  right  ventricular  hypertrophy,  frequently 
occupying  a  position  behind  the  sternum.  In  relative  tricuspid 
insuflSciency  occurring  as  part  and  parcel  of  left-sided  valvular  dis- 
ease, on  the  contrary,  the  cardiac  impulse  is  displaced  to  the  left  and 
downward,  at  the  same  time  encroaching  upon  the  upper  epi- 
gastrium, in  which  site  it  is  heaving  and  forceful  if  right  ven- 
tricular hypertrophy  is  maintained.  As  the  disease  progresses, 
dilatation  of  the  right  auricle  produces  a  visible  pulsation  along 
the  right  sternal  border  in  the  second,  third,  and  fourth  inter- 
spaces. 

Whatever  may  be  the  cause  of  the  lesion,  tricuspid  insufficiency 
produces  multiple  signs  of  venous  engorgement  and  general 
venous  stasis.  The  subject  is  dyspneic  and  frequently  cyanotic 
about  the  face,  with  anemic  pallor  of  the  trunk  from  deficient 
arterial  circulation.  The  positive  venous  pulse  is  demonstrable  in 
the  jugular  veins,  and  the  abdomen  is  prominent  from  ascites, 
while  the  feet  and  ankles  swell  from  edema. 

Palpation. — Palpation  of  the  upper  epigastrium  reveals  a  sys- 
tolic pulsation,  arising  as  the  result  of  the  impact  of  the  right 
ventricle.  In  simple  organic  regurgitation  of  the  tricuspid  valve 
this  pulsation  does  not  possess  the  same  degree  of  force  which  is 
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exhibited  in  the  secondary  or  relative  form  of  the  disease,  in 
which  right  ventricular  hypertrophy  is  more  extreme.  Bimanual 
palpation  of  the  liver  reveals  the  presence  of  a  true,  expansile 
pulsation  of  this  organ  which  is  synchronous  with  ventricular 
systole.  A  pseudopulsation  of  the  liver  is  sometimes  caused  by 
the  impact  of  the  hypertrophied  right  ventricle  against  the  liver, 
and  should  not  be  mistaken  for  the  true  expansile  pulsation  of  the 
organ,  which  is  a  very  good  sign  of  tricuspid  regurgitation. 

The  pulse  of  tricuspid  regurgitation  presents  no  distinctive  char- 
acteristics. AKymmetry  of  the  radial  pulses  is  apt  to  arise  as  the 
result  of  compression  of  the  right  subclavian  artery  by  the  enlarged 
right  auricle. 

PcrcttssioH.—hi  simple  tricuspid  regurgitation,  the  cardiac  out- 
line extends  well  to  tlie  right  of  the  sternum,  with  little  or  no 
enlargement  of  the  left  ventricle.  In  relative  tricuspid  regurgita- 
tion, nn  the  eontrary  the  transverse  dullness  of  the  heart  is  ex- 
tended both  toward  tlie  right  and  toward  the  left  and  downward 
toward  the  ujiper  epi;;a.strium  as  a  result  of  combined  ventricular 
hypertrophy  or  (Hiatal iiiiK 

Pereussion  of  the  base  of  the  thorax  reveals  impairment  of  the 
vesicular  resonance  as  a  result  of  puhnonary  edema  or  frank  dull- 
ness late  in  the  disease  from  hydrothorax.  The  areas  of  hepatic 
and  sph'iiic  dullness  aw  exte'mled  in  the  late  stages  of  the  disease. 

Ausniliiition. — Trieuspid  regurgitation  is  attended  by  a  blowing 
sysfolie  iiuinimr  with  its  jmint  of  maximum  intensity  at  the  tri- 
euspid area  over  Uie  lower  pnrtinti  of  the  gladiolus,  whence  it  is 
transinilted  tfiward  the  right  and  slightly  upward.  The  point  of 
maxinnnn  iuteiisily  of  this  ninrraur  is  not  as  discrete  and  circum- 
scribed as  is  the  ease  with  endoeardial  murmurs  occurring  at  the 
other  valves  of  tlie  hi'art.  Frerpieully  the  blowing  murmur  is 
audihlr  over  the  f^^reatrr  portion  oT  tlie  precordia;  but  careful 
exjujiinatioii  will  usually  serve  to  loerilize  its  maximum  intensity 
(iVt'V  the  Inwi-r  sterunl  region  and  to  reveal  a  selective  transmission 
of  the  murmur  toward  the  riglit  aud  upward.  The  first  sound  of 
the  heart  is  obseuri'il  by  the  murmur,  hut  is  seldom  entirely  re- 
placed by  it.  The  second  .sound  varies  witli  the  concomitant  state 
of  the  myocardium.  In  simple  isolated  tricuspid  regurgitation  the 
Rccuntl  sound  is  unaltered  in  iuteusity  or  slightly  enfeebled,  whereas 
in  relative  trieusftid  insufiieieney  the  second  sound  is  accentuated 
during  the  maintenance  of  right  ventricular  hypertrophy,  to  be- 
come enfeebled  with  the  supervention  of  right  ventricular  dilata- 
tion.   
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Diagnosis. — The  cardinal  signs  of  tricuspid  regurgitation  are 
a  systolic  murmur  with  its  point  of  maximum  intensity  at  the 
tricuspid  area,  whence  it  is  transmitted  toward  the  right  and 
slightly  upward,  signs  of  right  ventricular  hypertrophy,  the 
positive  venous  pulse  in  the  jugulars,  the  systolic  hepatic  pulse, 
and  signs  of  general  venous  engorgement.  In  cases  of  relative 
tricuspid  regurgitation  the  murmurs  of  the  causative  left-sided 
valvular  lesions  are  to  be  detected. 

TRICUSPID  STENOSIS 

Clinical  Pathology. — Stenosis  at  the  tricuspid  orifice  ranks 
among  the  rarest  of  the  valvular  lesions  of  the  heart.  The  major- 
ity of  the  cases  have  occurred  in  female  subjects,  and  the  lesion  is 
rarely  diagnosed  during  life. 

Most  cases  of  tricuspid  stenosis  are  of  congenital  origin,  the 
segments  by  fusion  of  their  free  borders  leaving  a  mere  button- 
hole or  chink  at  the  tricuspid  orifice.  There  are  cases,  however, 
which  are  of  endocarditic  origin,  and  which  are  associated  with 
similar  stenotic  lesions  at  the  mitral  orifice. 

The  primary  effect  of  the  stenotic  lesion  is  to  add  to  the  burden 
of  the  right  auricle,  which  hypertrophies  in  response  to  the  in- 
creased demand  for  work.  In  eases  of  moderate  stenosis  of  the 
valve  this  compensatory  hypertrnphy  is  adequate  and  is  main- 
tained and  there  is  no  embarrassment  of  the  venous  circulation. 
In  more  pronounced  cases,  however,  right  aiiricular  dilatation 
eventually  supervenes,  with  signs  of  general  venous  stasis,  and 
effusion  info  the  serous  sues  and  the  cellular  tissues  of  the  body. 

Physical  Signs. — Inspection. — Many  cases  of  tricuspid  stenosis 
with  adequate  compensation  yield  no  pliysiea!  signs  for  years  or 
those  which  are  exhibited  arc  obscure  and  conflieting.  Signs  which 
point  to  stenosis  of  the  trieusfiid  orifice  comprise  persistent  moder- 
ate cyanosisj  with  distention  and  tortuosity  of  the  cervical  veins, 
and  occasionally  a  pronounced  negative  venous  pulse  in  the  jugular 
veins. 

Palpatwn.^-Trwnspid  stenosis  is  occasionally  attended  by  a 
presystolic  thrill  wliich  is  palpable  at  the  tricuspid  area  over  the 
lower  end  of  the  sternum,  but  the  thrill  is  not  a  constant  finding 
in  this  disease.  The  cardiac  impulse  is  usually  encountered  in  its 
normal  site,  and  its  f<>rce  and  o.xtent  are  not  deranged  in  many 
cases.  Pronounced  stenosis  of  the  valve,  however,  causes  diminu- 
tion in  the  force  and  extent  of  the  apex -beat,  and  its  rhythm  is  apt 
to  be  deranged. 
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The  pulse  is  in  no  wise  characteristic  of  the  disease.  In  the 
presence  of  pronounced  stenosis  its  volume  is  reduced  and  it  is  apt 

to  be  accelerated  and  disordered  in  rhythm. 

Percussion. — The  cardiac  outline  is  unaltered  in  many  caaes, 
while  in  the  presence  of  right  auricular  dilatation  the  transverse 
dullness  of  the  heart  is  extended  to  the  right  of  the  sternum  in  the 
third  and  fourth  interspaces. 

Auscultation. — The  lesion  of  tricuspid  stenosis  generates  a  pre- 
systolic murmur  with  its  point  of  maximum  intensity  at  the 
tricuspid  area  over  the  lower  end  of  the  gladiolus,  whence  it  is  not 
transmitted  beyond  the  limits  of  the  lower  precordia.  In  the  pres- 
ence of  marked  stenosis  of  the  valve  the  second  sounds  of  the  heart 
are  diminished  in  intensity  at  the  aortic  and  pulmonary  areas  at 
the  base  of  the  heart. 

Diagno&ia. — The  detection  of  a  presystolic  murmur  with  its 
point  of  maximum  intensity  iu  the  tricuspid  area  and  frequently 
a  presystolic  thrill  in  the  same  region,  with  signs  of  venous  en- 
pnrprment  point  to  tricuspid  stenosis.  As  tricuspid  and  mitral 
stenosis  arc  frcriuently  concomitant  lesions,  the  mitral  murmur 
frequently  obscures  the  tricuspid  murmur  and  leads  to  an  error 


CHAPTER  XX 

DISEASES  OF  THE  MYOCARDIUM 

ACUTE  BTSrOCAEDITIS  (ACUTE  MYOCAEDIAL 
DEGENERATION) 

Clinical  Pathology. — ^Acute  myocarditis  occurs  clinically  in  two 
forms;  namely,  as  acute  parenchymatous  myocarditis;  and  as  acute 
interstitial  myocarditis. 

Acute  parenchymatous  myocarditis  occurs  as  a  complication  of 
acute  infectious  febrile  diseases,  notably  pneumonia,  typhus  and 
typhoid  fevers,  scarlatina,  and  diphtheria.  An  acute  myocarditis 
arising  during  these  diseases  usually  has  its  inception  during  the 
active  febrile  stage  of  the  disease,  at  which  time  it  may  be  the 
cause  of  sudden  death ;  but  in  other  instances  its  incidence  is  de- 
ferred, the  disease  developing  and  occasionally  causing  death  dur- 
ing late  convalescence.  Acute  parenchymatous  myocarditis  also 
occurs  as  a  complication  of  endocarditis  and  pericarditis,  by  sec- 
ondary infection  of  the  myocardium  from  the  causative  organism 
of  these  diseases. 

While  the  name  myocarditis  implies  an  inflammation,  the  signs 
of  acute  inflammation  are  not  in  evidence,  the  characteristic 
changes  in  the  myocardium  being  those  of  a  slow  degeneration  or 
metamorphosis,  ranging  in  gravity  from  cloudy  swelling  in  the 
favorable  cases  to  fatty  degeneration  in  the  grave  cases. 

Grossly  the  heart  presents  a  varied  appearance,  being  pale  or 
grayish-red  in  the  presence  of  cloudy  swelling;  yellowish  in  fatty 
degeneration,  and  gray  in  the  presence  of  extensive  hyaline  change. 
It  is  probable  that  the  earliest  retrogressive  change  in  acute  par- 
enchjTnatous  myocarditis,  in  those  cases  which  yield  the  best 
prognosis,  is  cloudy  swelling;  and  that  the  ultimate  change  is 
fatty  degeneration,  in  which  the  prognosis  is  extremely  grave. 

Acute  interstitial  myocarditis  also  develops  during  the  course  of 
acute  fevers,  Leyden  first  describing  the  disease  in  connection  with 
scarlatina.  Rhomberg  has  noted  the  changes  characteristic  of  the 
disease  in  diphtheria,  typhoid  fever,  acute  rheumatic  fever,  and 
variola.  The  disease  occurs  in  two  grades  of  severity ;  namely,  the 
transient  nonsuppurative  interstitial  myocarditis;  and  the  more 
grave  suppurative  interstitial  myocarditis.    In  the  former  the  inter- 
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mttscular  spaces  of  the  mjoeardinm  are  infiltrated  with  leucocytes, 
the  coronary  capillaries  are  dilated,  and  the  muacle  bandies  present 
areas  of  vacuolation,  nuclear  multiplication,  and  pigmentation ;  bat 
the  morbid  process  frequently  eventuates  in  resolution  without  the 
formation  of  fibrous  connective  tissue  between  the  muscle  bundles. 

The  suppurative  form  of  the  diaeaae,  of  more  ^rave  prognostic 
import,  is  usually  the  sequence  of  infectious  embolism  of  the  coro- 
nary arteries.  When  one  of  the  terminal  vessels  of  this  arterial 
system  becomes  occluded  by  a  simple,  noninfectious  embolus, 
anemic  or  hemorrhagic  infarction  of  the  myocardium  is  apt  to 
ensue;  but  if  the  occluding  embolus  contains  infectious  material, 
if  its  source  happens  to  be  a  vegetation  from  the  cusp  of  a  cardiac 
valve  which  is  the  site  of  infective  endocarditis,  or  from  an  area 
of  infective  osteomyelitis,  a  more  serious  lesion  of  the  myocardium 
ensues.  At  the  sites  of  obstruction  circumscribed  areas  of  leuco- 
cytie  infiltration  and  bacterial  colonization  develop,  leading  to 
minute  purulf^nt  infiltrations  between  the  muscle  bundles,  weak- 
enitij^  the  heart  wall  anil  predisposing  to  aneurj'sm  and  rupture. 
The  rupture  may  occur  externally  into  the  pericardial  sac  with 
the  p^odu(•tir^n  of  purulent  pericarditis;  or  the  pus  may  discharge 
into  a  cavity  of  the  heart,  the  organisms  being  distributed  to 
various  oj-rrans  of  tlie  hody  by  the  blood  stream  with  the  production 
<»f  MH'fashitir  ahscosses. 

liisfr;nl  of  tcrminatiiii;  hy  resolution  as  in  the  case  of  acute 
nonsuppurative  intfrstitial  myoearditis,  the  areas  of  purulent  in- 
nilratjnn  arc  j>rfuie  to  result  i]i  the  formation  of  fibrous  patches, 
weakpiiintr  the  cardiait  musculature  and  predisposing  to  aneu- 
rysrji  of  the  I'ardiac  nail. 

Physical  Signs. — Physical  si  pus  in  this  disease  are  often  mea- 
•;er,  and  when  present,  are  not  clear  and  distiuetive.  The  cardiac 
impulse  as  a  rule  sIioavs  a  primary  accentuation,  with  a  subse- 
fjueiit  wi-akf'iiin^'  in  its  force  aud  area.  In  certain  eases  sudden 
death  may  oeeiir  either  dtirinp;  the  height  of  an  acute  infectious 
disease  or  even  late  in  convalescence.  A  fairly  reliable  diagnostic 
sign  is  an  equalt/.ation  of  llie  intensity  of  the  first  aud  second 
sounds  of  the  heart,  both  sounds  assuming  a  valvular  quality, 
with  coincident  signs  of  pulmonary  stasis.  Late  in  the  course  of 
the  disease,  when  cardiac  dilatation  has  supervened,  the  area  of 
cardiac  dullness  is  extended,  and  a  relative  mitral  regurgitant 
murmur  is  frequently  audible. 

Diagnosis. — The  diagnosis  must  be  reached  through  the  dis- 
covery of  a  causative  factor  rather  than  upon  the  physical  signs, 
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which  are  often  few  and  confusing.  But  when  during  the  course 
of  an  acut«  infectious  disease  the  heart  tones  become  enfeebled, 
equalized,  and  valvular,  with  alterations  in  rhythm  as  embryo- 
cardia  or  gallop-rhythm,  the  incidence  of  an  acute  myocarditis 
may  be  inferred. 

Many  of  the  cases  simulate  closely  acute  endocarditis;  but  in 
the  latter  disease  the  cardiac  weakness  is  not  so  rapid  and  ex- 
treme, neither  is  the  cardiac  rhythm  disturbed  to  an  equal  degree. 

CHRONIC  MYOCARDITIS  (CHRONIC  FIBROUS  MYO- 
CARDITIS;  CHRONIC  INTERSTITIAL 
MYOCARDITIS) 

Clinical  Pathology. — Chronic  myocarditis  is  a  slow  sclerosis  of 
definite  areas  of  the  myocardium,  developing  secondarily  to 
changes  in  the  coronary  arteries.  The  essential  lesion  of  the 
coronary  circulation  which  is  productive  of  chronic  myocarditis 
is  a  narrowing  or  obliteration  of  the  lumen,  the  result  of  obliter- 
ative  endarteritis  or  embolic  occlusion.  Obliterative  endarteri- 
tis of  the  coronary  circulation  is  merely  part  and  parcel  of 
generalized  arteriosclerosis. 

When  a  noninfectious  embolus  lodges  in  a  terminal  branch  of  a 
coronary  artery,  an  infarct  of  the  myoraidiuni  is  apt  to  form. 
The  infarct  is  surrounded  soon  by  a  zone  of  infiltrating  leucocytes. 
The  infarct  is  wedge-shaped  with  the  apex  of  the  wedge  directed 
toward  the  i*ite  of  the  embolism.  The  infarct,  which  may  assume 
either  the  anemic  <ir  hennuThagic  type,  leads  to  an  area  of  soften- 
ing of  the  myocardium  to  which  the  terra  myomahicia  cordis  has 
been  applied  by  Zi<'g!<'r.  This  area  Is  a  point  of  lowered  resistance 
to  the  endocardiac  pressure  and  is  liable  to  lead  to  rupture  with 
sudden  death.  If  nipture  docs  not  occur,  the  area  of  infarction  is 
gradually  replaced  by  fibrous  connective  tissue. 

The  portions  of  the  myocardium  usually  attacked  arc  the  lower 
two-thirds  of  the  anterior  wall  and  tlie  upper  portion  of  the  poste- 
rior wall  of  the  left  ventricle;  the  interventricular  septum;  and 
the  bases  of  the  papillary  muscles. 

A.s.sociated  clianges  nceurring  in  the  ht-nrt  which  is  the  seat  of 
chronic  myocarditis  comprise  hypertrophy,  dilatation,  and  valvular 
disease.  In  cases  of  moderate  involvement  there  is  sufficient  sound 
myocardintn  to  compfiisalc  for  the  cardiac  impairment  by  hyper- 
trophy. In  more  rxlensivj'  tibrosis,  however,  there  is  little  intact 
myocardium;  the  cardiac  wall  jiclds  under  the  normal  or  increased 
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esdoeardiac  prepare ;  and  dilAtation  beoomfls  inevitable.  Vatmltf 
dlsesae  develops  in  onciatioD  idth  modente  cmm  of  fibrods  vIwb 
it  involves  the  papilluy  mnscles,  even  in  the  presence  of  eardifte 
hypertropbr.     In  cases  in  which  the  sclerotie  pioee»  is  exinane 

iind  aiKociated  with  cardiac  dilatation,  valvular 
Btant  acoompaniment. 

Physical  Signs. — The  physical  finding  in  chronic  myocardi 
are  cot  characteristic  and  distinctive,  as  they  vary  vrith  the  stage 
of  the  disease  and  with  the  state  of  the  myoeardimn  and  the 
cardiac  valves.  As  in  the  acute  form  of  the  disease,  the  heart 
sounds  are  usually  less  muscular  and  more  valvular  in  quality; 
they  are  accentuated  in  the  presence  of  compensatory  hyper- 
trni)hy;  and  they  are  enfeebled  after  dilatation  has  supervened. 
The  aortic  second  sound  is  frequently  accentuated,  as  the  patients 
often  have  arteriosclerosis.  The  pulse  is  hard  and  tense,  fre- 
quently with  stiff,  unyielding  arterial  wall,  and  is  often  dis- 
ordiTcd  in  rhythm.  The  area  of  cardiac  dullness  is  often  found 
extended  as  a  consequence  of  cardiac  hypertrophy  or  dilatation. 
Murmurs  are  encountered  in  the  purely  valvular  cases  and  in 
rasrs  a^s.if'iated  with  cardiac  dilatation. 

Diagnosis. — The  diasuosis  of  chronic  myocarditis  is  based  par- 
lijilly  u|)«ui  the  physical  .sipns,  hut  principally  upon  the  discovery 
of  artprjrtsclernsis  in  a  subject  past  middle  life  who  presents  such 
physical  findings.  Chronic  dyspnea  and  signs  of  pulmonary  con- 
ue.stion  aid  in  establishing  the  diagnosis. 

CARDIAC  HYPERTEOPHY 

Clinical  Pathology. — An  overgrowth  of  the  musculature  of  the 
lirari  with  maintenance  of  its  nutrition  may  involve  a  single 
cljaniber  of  the  heart,  one  side  of  the  heart,  or  the  entire  organ. 
Tlie  ])ortion  which  is  most  frequently  involved  is  the  left 
ventricle. 

Tliii'ki'ning  of  the  wall  of  the  heart  with  enlargement  of  the 
clianiher  is  termed  eccentric  hypertrophy.  A  similar  mural 
change  with  decrease  in  the  size  of  the  chamber  is  termed  con- 
centric hypertrophy,  a  condition  which  has  not  been  demonstrated 
to  exist  to  the  satisfaction  of  many  clinicians. 

The  eau.se  of  cardiac  hypertrophy  is  increased  w^ork  thrown 
upon  the  heart  while  its  nutrition  is  maintained.  The  causes  of 
ill  is  overwork  may  reside  within  the  heart,  or  without  the  viscus. 
The  persistent  and  continuous  museular  exertion  of  the  athlete 
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and  of  the  person  who  is  engaged  in  a  laborious  occupation  is 
frequently  provocative  of  cardiac  hypertrophy.  Habitual  over- 
eating and  the  ingestion  of  excessive  quantities  of  beer  have  been 
followed  by  hypertrophy  of  the  heart.  Interference  with  the 
cardiac  action  by  pericardial  adhesions  in  chronic  adhesive  peri- 
carditis is  constantly  attended  by  more  or  less  hypertrophy  of 
the  heart,  as  are  diseases  of  innervation  of  the  heart  which  lead 
to  continual  cardiac  overaction. 

Arteriosclerosis  and  chronic  nephritis  by  raising  the  blood 
pressure  in  the  greater  circulation  lead  to  hypertrophy  of  the 
left  ventricle;  while  obstructive  disease  of  the  lung  such  as 
hypertrophic   emphysema,   chronic   interstitial   pneumonia,   and 


Fig.  186. — Enormous  hypertrophy  of  left  ventricle  due  to  prolonged  increased  peripheral 
resisUnce.  Note  that  the  whole  anterior  surface  of  the  heart  is  occupied  by  the  left 
ventricle.     The  right  ventricle  does  not  appear  to  be  much  affected.     (From  Warfield.) 

phthisis,  by  raising  the  pressure  in  the  lesser  circulation  lead  to 
hypertrophy  of  the  right  ventricle.  Left-sided  valvular  lesions 
are  productive  of  hypertrophy  of  the  left  ventricle  and  ultimately 
of  the  right  ventricle.  Left  auricular  hypertrophy  is  caused  by 
regurgitant  and  stenotic  lesions  of  the  mitral  valve;  and  right 
auricular  hypertrophy  follows  similar  lesions  affecting  the  tri- 
cuspid valve.  Pregnancy  is  frequently  attended  by  moderate 
hypertrophy  of  the  heart. 

The  hypertrophied  heart  is  increased  in  size  in  one  or  more 
directions,  occasionally  reaching  such  an  extent  as  to  constitute 
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the  cor  boviiiinn.  The  shape  of  the  hypertrophied  heart  varies  in 
different  types  of  hypertrophic  change.  In  total  hypertrophy  of 
the  heart  the  organ  is  roughly  round  or  spherical.  In  left  ven- 
tricular hypertrophy  and  in  right  ventricular  hypertrophy  these 
portions  of  the  heart  are  respectively  enlarged. 

LEFT  VENTRICULAR  HYPERTROPHY 

Physical  Sigxi^'— Inspection, — In  left  ventricular  hypertrophy 
the  cardiac  impulse  is  forcible  and  heaving  and  is  displaced  down- 
ward and  toward  the  left.  Precordial  bulging  is  noticeable  in 
children  and  in  female  subjects  with  thin  chest  walls.  There  is 
frequently  visible  pulsation  of  the  carotid  arteries.  The  area  of 
the  cardiac  impulse  is  extended. 

Palpation  confirms  the  di.splacement  of  the  cardiac  impulse  and 
its  firm,  heaving  character.  Tlie  valve  shock  over  the  aortic  valve 
is  exaggerated.  The  iniLso  is  regular,  of  full  volume,  and  of  high 
teusitiu.  The  cardiac  impulse  is  nut  increased  in  frequcucyj,  but  it 
i.s  powcrfid  and  heaving.  The  impulse  may  be  localiKcd  in  the 
.sixth  or  seventh  interspace  as  far  outward  as  the  anterior  axillary 
line.  In  tlie  pres<'nct'  of  liypiTtronbic  emphy.scma  it  may  be  im- 
I)(>ssible  to  palpate  the  apex-bi-at  owing  to  the  intervention  of  the 
ariti'ri(tr  pulmonary  borders  between  tlie  heart  aud  the  chest  wall. 

I'fnitssifm  reveals  an  increUvSc  in  the  transverse  dullness  of  the 
heart  toward  the  left  and  downward,  the  left  border  of  the  dullness 
fre<juejitly  extending  past  t)ie  anterior  axillary  line,  and  the  lower 
limit  occupying  the  severjth  inlcrcostal  space. 

AusruUadon  of  the  prccordia  ri-veals  accentuation  and  occasion- 
ally redu{)liratinn  of  the  aortic  second  sound.  The  first  sound  at 
the  apex  is  similarly  accentuated.  There  is  in  certain  cases  a  sys- 
tolic murmur  at  the  mitral  area  due  to  incompetence  of  the  mitral 
valve.  Oceasiniuilly  iti  left  ventricular  hypertrophy  there  is  a 
peculiar,  tinkling  sound  audible  to  the  right  of  the  cardiac  apex. 
A  cardiorespiratory  murmur  may  be  encountered  in  certain  in- 
stances due  to  the  strong  impact  of  the  hypertrophied  ventricle 
against  a  portion  of  the  biuf^  which  is  anchored  anterior  to  the 
heart  by  pleural  adhesions.  Wlien  the  cardiac  valves  are  normal 
the  first  sound  of  the  heart,  in  addition  to  its  accentuation,  exhibits 
a  perceptible  prolongation  owing  to  the  slow  and  powerful  eon- 
traction  of  the  hypertrophied  ventricle.  When  the  hypertrophy  is 
caused  by  or  is  associated  with  valvular  lesions,  or  when  dilatation 
is  imminent,  relative  murmurs  may  be  heard. 
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RIGHT  VENTRICULAR  HYPERTROPHY 

Physical  Sig^s. — Inspectioji. — In  hypertrophy  of  the  right  ven- 
tricle there  Ls  undue  prominence  of  the  lower  aternura  and  epi- 
gastrium, frequently  combined  with  systolic  epigastric  pulsation. 
The  condition  is  also  attended  by  systolic  pulsation  along  the  right 
sternal  border  in  the  sixth  and  seventh  interspaces.  Pulsation  is 
not  infrequently  noted  above  these  levels  as  well,  due  to  right 
auricular  hypertrophy.  The  cardiac  impulse  is  displaced  to  the 
right,  possibly  lying  behind  the  sternum  or  to  the  right  of  this  bone. 

Palpation  reveals  the  presence  of  pulsation  at  the  lower  end  of 
the  sternum  and  in  the  epigastrium  f  but  the  thrust  is  not  as  strong 
or  as  distinct  as  it  is  in  the  ease  of  left  ventricular  hypertrophy. 
The  valve  shock  over  th<>  pulmonary  valve  is  strongt^r  than  is  that 
over  the  aortic  area.  There  is  occasionally  a  palpable  impulse 
transmitted  to  the  liver  by  the  overacting  right  ventricle,  which 
should  not  be  confused  with  the  expansile  systolic  pulsation  of  that 
organ  which  occurs  with  tricuspid  regurgitation. 

Percussion. — Cardiac  percussion  shows  that  the  area  of  cardiac 
dullness  is  extended  toward  the  right,  oecasionally  e.\tending  an 
inch  to  the  right  of  the  sternum. 

AuscuUation. — The  tricuspid  first  sound  is  accentuated  and  some- 
what prolonged,  and  a  systolic  "safety-valve'"  leak  is  occasionally 
demonstrable  when  right  ventricular  failure  is  imminent.  The 
pulmonic  second  sound  is  invariably  accentuated  and  reduplication 
of  the  second  sound  of  the  heart  is  frequently  encountered. 

The  pulse  is  of  small  volume,  but  is  regular,  unless  dilatation  is 
imminent,  in  which  event  the  rhj-thm  of  the  pulse  is  disturbed. 

LEFT  AURICULAR  HYPERTROPHY 

Physical  Signs. — Left  auricular  hypertrophy  is  seldom  to  be  as- 
certained by  ])hysical  means.  An  extension  of  cardiac  dullness 
to  the  left  of  the  sternum  in  the  second  and  third  interspaces  is 
suggestive  when  found;  and,  if  the  hypertrophy  is  due  to  mitral 
stenosis,  the  presystolic  murmur  of  this  condition  may  be  audible. 
Or,  in  the  event  that  the  auricular  hypertrophy  is  secondary  to 
mitral  regurgitation,  a  systolic  murmur  may  be  audible  over  the 
cardiac  apex. 

RIGHT  AURICULAR  HYPERTROPHY 

Physical  Signs. —  In  hypertrophy  of  the  right  auricle  physical 
signs  are  meager,  but  there  is  apt  to  be  an  increase  in  the  area  of 
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cardiac  dullness  to  the  right  of  the  stenuim  in  the  second,  third 
and  fourth  interspaces.  Presystolic  pulsation  along  the  right 
sternal  border  in  this  region  is  occasionally  encountered.  These 
signs,  with  the  signs  of  right  ventricular  hypertrophy  and  with 
a  systolic  murmur  at  the  tricuspid  valve  area,  are  very  suggestive 
of  right  auricular  hypertrophy.  Systolic  pulsation  in  the  jugular 
veins,  with  signs  of  general  venous  engorgement  point  to  tri- 
cuspid regurgitation  with  right  auricular  hypertrophy. 

Diagnosis. — Cardiac  hypertrophy  is  indicated  by  the  powerful, 
heaving  character  of  the  cardiac  impulse;  the  increase  in  the  area 
of  cardiac  dullness  in  one  or  more  directions;  the  accenluation 
of  the  second  sounds  of  the  heart;  and  the  hard  tense  pulse  of  full 
volume.  However,  certain  other  intracardiac  and  extracardiac 
conditions  rather  closely  simulate  cardiac  hypertrophy  and  re- 
(luire  differentiation. 

Fibrtfid  retraction  of  the  left  lung  may  cause  a  wide  impulse, 
which  may  during  a  casual  examination  suggest  cardiac  hyper- 
trophy. But  the  physical  signs  of  cirrhosis  of  the  lung  in  this 
instance  are  quite  sufficient  to  render  a  differential  diagnosis 
comparatively  simple. 

Xcurntic  conditions  incident  to  exophthalmic  goiter,  and  the 
cxfesKivo  inricstion  of  stimulants,  as  tea,  coffee,  or  tobacco,  cause 
transient  vignrous  cardiac  action,  simulating  cardiac  hyper- 
trophy; but  in  those  entiditions  the  impulse  is  less  diffuse  and 
heaving;  the  cardiac  dullness  is  not  extended;  and  there  are 
ameliorations  and  aggravations  of  the  attacks. 

In  pericardial  effusion  the  increased  area  of  dullness  is  tri- 
angular or  pear-Rhaped  with  the  base  directed  downward  toward 
the  diayihragm;  and  the  heart  sounds  are  enfeebled,  and  the 
]ui1hc  is  of  the  pulsus  paradoxus  tjiie. 

In  cardiac  dilatation  the  heart  sounds  are  feeble,  but  distinct, 
and  the  pulse  is  feeble  and  irregular,  while  cardiac  murmurs  are 
to  be  detected  at  one  or  more  of  the  valve  areas.  At  the  same 
lime  there  are  signs  of  general  venous  stasis  incident  to  right 
liearf  faihire. 

CARDIAC  DILATATION 

Clinical  Pathology. — Cardiac  dilatation  is  an  enlargement  of 
one  or  more  chambers  of  the  heart,  occurring  as  a  result  of  yield- 
ing of  the  myocardium  which  is  the  seat  of  secondary  changes. 
Clinically  cardiac  dilatation  may  be  said  to  exist  when  a  chamber 
of  the  heart  is  no  longer  able  to  empty  itself  during  systole.    The 
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underlying  cause  of  cardiac  dilatation  resides  in  an  increase  in 
intracardiac  tension  or  in  inherent  degeneration  of  the  cardiac 
wall;  and  in  most  instances  there  is  a  combination  of  these  two 
factors  operative  in  the  induction  of  cardiac  dilatation. 

Physical  exertion  operates  in  two  ways  to  produce  cardiac  dila- 
tation ;  namely,  in  the  form  of  prolonged  muscular  exertion  in  the 
form  of  mountain  climbing  or  foot  racing,  and  in  the  form  of 
sudden,  abrupt  exertion  in  the  presence  of  valvular  heart  disease  or 
chronic  myocarditis. 

Valvular  lesions  of  the  heart  are  the  most  fertile  sources  of  dila- 
tation of  the  several  chambers  of  the  heart,  the  chamber  passing 
through  the  usual  cycle  of  temporary  dilatation,  transient  compen- 
satory hypertrophy,   and  permanent  dilatation. 

Myocarditis,  induced  by  malnutrition  in  anemia  or  chronic  ob- 
literative  endarteritis  or  by  the  chronic  irritative  action  of  the 
toxins  of  syphilis  and  plumbiam,  or  by  the  direct  effects  of  the 
toxemia  of  acute  infections,  predisposes  to  dilatation  of  the  heart. 

Increased  peripheral  resistance  to  the  onward  tlow  of  the  blood 
stream  through  the  greater  or  lesser  circulation  tends  to  result  in 
ultimate  dilatation  of  the  chamber  of  the  heart  which  bears  the 
brunt  of  the  burden;  arteriosclerosis  and  chronic  nephritis  raising 
the  blood  pressure  in  the  general  circulation,  and  obstructive  dis- 
ease of  the  lungs  or  left-sided  valvular  lesions  of  the  heart  acting 
similarly  upon  the  pulmonary  circulation. 

Ventricular  dilatation  is  associated  with  relative  insufficiency 
caused  by  yielding  of  the  fibrous  ring  of  the  auriculoventricular 
orifice,  with  the  result  that  although  the  valvular  cusps  are  not 
deformed,  they  are  yet  unable  to  close  the  abnormally  large  ori- 
fice. Moreover,  the  ehordie  tendinese  and  papillary  muscles  do 
not  share  in  the  dilatation,  and  remaining  of  normal  length,  they 
do  not  permit  the  accurate  coaptation  of  the  free  borders  of  the 
valve  cusps. 

Dilatation  may  occur  with  thinning  of  the  cardiac  wall  or  in 
association  with  compensatory  hypertrophy  with  thickening  of 
the  myocardium.  Dilatation  MJth  thinning  of  the  myocardium  is 
an  acute  process,  usually  observed  in  tlie  right  vontricle  when  this 
chamber  is  subjected  to  a  sudden  hypertension  in  the  pulmonary 
circulation.  Dilatation  with  hypertrophy,  on  the  contrary,  is  a 
slower  and  more  progressive  change,  associated  with  slowly  de- 
veloping and  maintained  hypertrophy  of  the  myocardium  in  re- 
sponse to  an  increased  demand  for  work. 

As  in  the  case  of  cardiac  hypertrophy,  so  in  tlie  presence  of 
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cardiac  dilatation  the  contour  of  the  heart  varies  with  the  type 
and  the  degree  of  dilatation.  When  dilatation  involves  all  four 
chambers  of  the  heart,  the  heart  is  roughly  spherical  iu  outline. 
When  a  single  chamber  or  one  side  of  the  heart  is  dilated,  the 
contour  ia  correspondingly  irregular.  The  right  ventricle  is  anatom- 
ically  liable  to  a  greater  degree  of  dilatation  than  is  the  left 
ventricle,  and  the  right  auricle  to  more  than  the  left  auricle. 

Physical  Signs. — Left  Ventricular  Dilatation. — Upon  inspection 
the  cardiac  impulse  is  observed  to  be  displaced  toward  the  left  and 


Fig.  18". — Aorlic  iiicomiK-lt  lue  willi  liy;>ci  tirt|tliy  and  ililaiaiion  of  Mi  ventricle, 
the  result  of  arteriosclerusiH  alTcttiriK  ihc  aortic  vylvis.  Nole  huw  ilic  valves  hire 
been  curled,  thickriteJ.  and  shi^rlriird,  the  edKfS  of  valve;;  being  a  half  inch  below  the 
U|jj)cr  puinis  of  nMailiini-nl.  Tin.-  aiuiriui  coronary  artery  is  shown,  the  lumen  narrowed. 
{Reduced  oiiehalf.)      (From   Warlield;.) 


downward,  and  is  diffuse  and  frequently  undulatory  in  character. 
Not  infrequently  a  cardiac  impulse  catinot  be  define<l  upon  inspec- 
tion ill  the  late  stage  of  dilatation  of  the  left  ventricle. 

Upon  palpation  the  cardiac  impulse  is  defined  with  difficulty,  it 
possesses  little  lifting  power,  and  in  late  cases  it  may  be  altogether 
impalpable.  A  visible  diffuse  cardiac  impulse  which  is  not  readily 
palpable  is  of  immense  diagnostic  significance. 
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Upon  percussion  the  transverse  dullness  of  the  heart  is  extended 
toward  the  left  and  downward  to  a  degree  which  is  commensurate 
with  the  dilatation  of  the  left  ventricle. 

AusciUiation  of  the  apical  area  reveals  a  marked  diminution  in 
the  muscular  element  of  the  first  sound  of  the  heart  which  is  brief, 
of  high  pitch,  and  of  a  valvular  quality  closely  approaching  that 
of  the  normal  second  sound  of  the  heart.  Similarly  the  aortic 
second  sound  at  the  right  second  interspace  is  diminished  in  in- 
tensity, in  striking  contrast  to  the  coincident  accentuation  of  the 
second  sound  at  the  pulmonic  area.  A  soft  blowing  systolic  mur- 
mur of  relative  mitral  regurgitation  is  frequently  audible  at  the 
apex  and  the  aortic  area  is  apt  to  be  the  site  of  a  systolic  or  di- 
astolic murmur  due  to  disease  of  the  aortic  valve.  Reduplication 
of  the  first  or  second  sound  of  the  heart  is  frequently  encountered 
and  the  gallop-rhythm  of  Potain  is  occasionally  to  be  elicited. 

Right  Ventricular  Dilatation. — Inspection  of  the  precordia 
in  the  presence  of  right  ventricular  dilatation  usually  re- 
veals a  very  diffuse  and  undulatory  cardiac  impulse,  which  occupies 
a  position  along  the  left  sternal  border,  in  the  upper  epigastrium, 
or  extending  to  the  right  of  the  sternum. 

Palpation  reveals  the  slapping  character  of  the  contraction  of 
the  dilated  ventricle,  which  is  in  marked  contrast  to  the  powerful 
thrusting  movement  of  the  chamber  in  the  presence  of  right  ven- 
tricular hypertrophy.  Bimanual  palpation  of  the  liver  at  this 
time  will  frequently  elicit  a  systolic  pulsation  of  this  organ,  occur- 
ring as  the  result  of  tricuspid  regurgitation. 

Upon  percussion  it  is  usually  possible  to  demonstrate  a  minor 
displacement  of  the  cardiac  outline  toward  the  left  but  not  down- 
ward; but  the  principal  alteration  in  the  cardiac  outline  is  ex- 
tension of  the  dullness  far  to  the  right  of  the  sternum,  where  it 
encroaches  upon  the  normal  pulmonary  resonance  of  Ebstein's 
cardiohepatic  angle. 

Percussion  of  the  pulmonary  bases  usually  elicits  dullness  due  to 
pulmonary  edema;  and  delimitation  of  the  areas  of  hepatic  and 
splenic  dullness  reveals  an  extension  of  dullness  due  to  chronic 
passive  congestion  of  these  organs. 

Auscultation  reveals  enfeeblement  of  both  sounds  of  the  heart 
at  the  apex  with  diminution  in  the  muscular  element  of  the  first 
sound,  which  approaches  the  valvular  quality  of  the  normal 
second  sound  of  the  heart.  The  pulmonic  seeond  sound  at  the  base 
is  markedly  enfeebled.  The  soft  and  blowing  murmur  of  relative 
tricuspid  insufficiency  is  frequently  audible  at  the  tricuspid  area. 
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Aurwular  DUaiat ion,— ^Dilatation  of  the  left  auricle  affords  few 
physical  manifestations  of  its  presence  owing  to  the  deep  location 
of  this  chamber  of  the  heart.  It  may  be  possible  to  demonstrate  an 
extension  of  cardiac  dullness  to  the  left  in  the  second  left  inter- 
costal space,  and  a  visible  impulse  is  oeeasiooally  perceptible  in  the 
same  area. 

Right  auricular  dilatation  is  manifested  by  extension  of  the  area 
of  cardiac  dullness  toward  the  right  in  the  secood  and  third  right 
intercostal  spaces,  and  a  visible  pulsation  in  the  same  area. 

Diagnosis. — Cardiac  dilatation  is  readily  recognized  by  the 
character  of  the  heart  sounds,  the  increased  extent  of  the  area  of 
cardiac  dullness,  the  diffuse  and  undulatory  cardiac  impulse, 
which  is  displaced  from  its  normal  site,  and  the  signs  of  systemic 
venous  cng4)rgemejit. 

Differential  Diagnosis.— The  enlarged  heart  of  cardiac  kyper- 
trophtf  is  ditfereiitialed  from  cardiac  dilatation  hy  the  strong  and 
heaving  cardiac  impulse,  which  is  clearly  visible  and  is  displaced 
from  its  normal  site,  the  accentuated  second  sounds  of  the  heart, 
the  full  ami  regular  pulse,  and  the  absence  of  signs  of  venous  en- 
gorgement. 

The  differential  points  between  cardiac  dilatation  and  pericardi- 
tis wilh  effusion  have  been  described  under  the  latter  disease. 

liuTpaseil  dullness  to  the  left  of  tlie  heart  which  is  due  to  consoli- 
thitioii  of  the  It  ft  lumj  is  difFrreiitiated  by  the  presence  of  bronchia! 
breathing  and  rales  over  the  area  of  pulmonary  disease. 

The  area  nf  cardiac  dullness  may  also  be  extended  by  crowding 
forward  of  the  lieart  by  the  growth  of  a  mediastinal  tumor;  but 
these  tuiuftrs  produee  pressure  symptoms  which  are  more  pro- 
nounced tlian  any  which  arc  jinHiuced  by  enlargement  of  the  heart. 

Encyst fd  pifurisij  may  be  confused  with  cardiac  dilatation  by 
braad**riin^'  the  area  of  dullness  around  and  adjacent  to  the  heart; 
but  here  there  is  usually  the  friction  soTind,  and  the  heart  sounds 
are  not  altered,  and  there  are  no  signs  of  venous  engorgement  as  in 
the  case  of  cardiac  failure. 

The  presence  of  hypertrophic  emphysema,  by  the  interposition  of 
the  anterior  borders  of  the  lungs  between  the  heart  and  chest  wall, 
may  effectually  mask  the  cardiac  enlargement,  and  require  careful 
percussion  to  bring  out  the  increase  in  the  size  of  the  organ. 

CONGENITAL  HEART  DISEASE 

Clinical  Pathology. — Pulmonary  stenosis  is  the  most  frequent 
and  clinically  the  most  important  of  the  congenital  lesions  of  t 


DISEASES   OF    THE   MYOCARDIUM  517 

heart.  The  stenosis  may  be  complete,  the  orifice  of  the  vessel 
being  closed  by  a  fibrous  membrane,  or  may  permit  all  gradations 
of  patency.  In  addition  to  obstruction  at  the  valve,  there  may 
be  narrowing  of  the  conus  arteriosus  of  the  right  ventricle,  or  the 
pulmonary  artery  may  be  congenitally  narrow  beyond  the  valvu- 
lar opening. 

The  second  most  common  congenital  lesion  of  the  heart  is  the 
patent  foramen  ovale,  which  normally  closes  during  the  first  week 
of  extrauterine  life,  but  which  may  remain  partially  open  to 
adult  life  in  fourteen  per  cent  of  persons. 


Fiff.    18«.  — Reptilian    heart.      (From    Drt.-ihrM    ;iinl     I':  ml.l.  n. .. 

The  interauricular  septum  may  be  found  absent,  resultinp^  in 
the  reptilian  heart  or  cor  triloculare.  In  other  instances  both  the 
interauricular  and  interventricular  septa  are  absent,  the  heart 
consisting  of  only  two  chambers,  the  eor  biloculare. 

In  a  certain  number  of  cases  the  ductus  arteriosus,  which  usu- 
ally closes  during  the  first  month  of  exl  rriutcriiic  life,  remains 
patent  to  '      to  signs  of  congenital  heart  disease. 

Oo]  of  the  aortic,  mitral^  and  tricuspid  valves 
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are  infrequently  encountered.  At  the  various  valves  of  the  he^rt, 
there  may  be  supernumerary  cusps  or  a  diminution  of  the  number 
of  cusps,  or  adhesions  between  them,  or  merely  a  button-hole  slit 
in  a  membrane  closing  an  orifice. 

Ill  certain  unusual  cases  the  aorta  is  found  to  arise  from  the 
right  ventricle  and  the  pulmonary  artery  from  the  left  ventricle; 
while  in  cases  of  visceral  transposition  the  heart  lies  chiefly  iji 
the  ri^lit  half  of  the  thorax. 

Physical  Signs.— The  physical  signs  of  congenital  heart  disease 
are  early  apparent,  the  most  striking  sign  being  extreme  blueness 
or  cyanosis  of  flic  child.  However,  cyanosis  may  be  absent  in 
the  presence  of  cardiac  disease.  The  finger-tips  are  often  clubbed, 
the  so-catlcd  Hippocratic  fingers.    Dyspnea  is  invariably  present. 

As  pnlnidiiary  stenosis  is  the  most  frequently  underlying  lesion, 
there  is  in  most  cn.ses  a  systolic  blowing  murmur  to  the  left  of 
the  sternum  in  the  pulmonic  area,  ivith  signs  of  hypertrophy  of 
the  rifilit  ventricle.  On  the  other  hand,  a  patent  ductus  arterio- 
svis  yichls  a  rather  prolonged,  systolic  murmur  in  the  same  area 
whicli  is,  however,  more  distinctly  audible  in  the  third  left  inter- 
sp;i('c. 

Diagnosis. — A  diagnosis  of  congenital  heart  disease  can  be 
riMdily  made  in  many  cases  on  the  extreme  cyanosis,  dyspnea, 
clnbhcrl  fingers,  and  loud  blowing  murmurs.  However,  it  is  often 
very  dilTicult  to  .say  with  certainty  just  what  the  underlying 
lesion  is.  as  the  signs  are  often  confusing  and  frequently  two 
conditions  coexist. 

The  murmurs  of  congeuitcil  disease  are  very  difficult  to  differ- 
entiate from  functional  murmurs  in  anemic  children;  but  it 
should  be  borne  in  mind  in  this  connection  that  functional  mur- 
murs arc  not  transmitted  and  do  not  produce  alterations  in  the 
myocardium.  From  acqnired  heart  disease,  congenital  disease  is 
usually  differentiated  by  the  fact  that  it  is  present  from  birth, 
the  child  from  birth  having  been  blue  (morbus  cseruleus)  ;  that 
the  child  is  usually  un<lcr  two  years  of  age,  at  which  time  ac- 
quired lesions  are  practically  unknown;  and  that  the  murmurs 
arc  atypical  in  location  and  transmission. 

ANEURYSM  OF  THE  AORTA 

Clinical  Pathology. — In  the  induction  of  aneurysm  of  the  aorta 
two  factors  are  interactive  to  produce  the  dilatation  and  partial 
rupture  of  the  arterial  coats ;  namely,  disease  of  the  vessel  wall  in 
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the  form  of  atheroma,  and  strain  exerted  upon  the  vessel  wall 
through  hypertension  in  the  greater  circulation.  Disease  of  the 
vessel  wall  arises  through  the  prolonged  action  of  the  toxins  of 
the  acute  infectious  fevers,  gout,  and  chronic  mineral  intoxica- 
tions, and  preeminent  among  these  predisposing  factors  ranks 
syphilis. 

The  disease  is  most  apt  to  attack  male  subjects  during  the 
third  and  fourth  decades  of  life,  the  age  at  which  arterial  pres- 
sure is  apt  to  be  heightened  by  laborious  occupations  and  when 
beginning  atheroma  is  not  infrequent.  The  disease  is  prone  to 
develop  in  persons  following  laborious  occupations  in  which  the 
heart  is  repeatedly  subjected  to  strain. 

Aortic  aneurysm  is  most  frequently  a  solitary  lesion,  although 
multiple  aneurysmal  dilatations  of  the  vessel  are  encountered. 
The  dilatation  may  assume  the  form  of  a  fusiform  enlargement 
of  the  lumen  of  the  vessel,  or  it  may  take  the  form  of  a  saccular 
dilatation.  The  site  of  solitary  aneurysm  may  be  the  ascending 
aortic  arch,  the  transverse  arch  of  the  aorta,  the  descending 
aortic  arch,  the  descending  thoracic  aorta,  or  the  abdominal 
aorta. 

The  saccular  aneurysm  of  the  ascending  arch  of  the  aorta  usually 
develops  upon  the  convexity  of  the  arch  above  the  pericardium 
and  extends  toward  the  right  and  forward,  reaching  the  anterior 
chest  wall  in  the  second  or  third  right  intercostal  space.  In  this 
situation  the  aneurysm  may  cause  compression  of  the  superior  vena 
cava  with  resulting  engorgement  of  the  cervical  veins,  or  it  may 
compress  the  subclavian  vein  alone,  producing  venous  stasis  and 
edema  of  the  right  arm.  With  less  frequency  the  aneurysm  de- 
velops upon  the  concavity  of  the  ascending  aorta,  producing  an 
area  of  dullness  along  the  right  sternal  border,  and  occasionally  the 
aneurysm  is  situated  in  the  proximal  portion  of  this  part  of  the 
aorta  and  is  enveloped  by  the  pericardium.  Aneurysm  of  this 
portion  of  the  aorta  displaces  the  heart  downward  and  toward  the 
left ;  and  the  usual  termination  of  the  disease  is  by  rupture  into 
the  pleural  cavity,  the  pericardium,  or  rarely  into  the  superior 
vena  cava. 

Aneurysm  of  the  transverse  arch  of  the  aorta  in  the  majority  of 
cases  sprinprs  from  the  posterior  aspect  of  the  vessel,  with  less 
frequency  from  the  anterior  wall,  and  with  least  frequency  from 
the  concavity  of  the  arch.  Posterior  aneurysm  of  the  aortic  arch 
extends  backward  toward  the  vertebral  column,  resulting  in  pres- 
sure symptoms  arising  from  compression  of  the  trachea  and  esopha- 


and  paroxysmal  congii 
iM-^mptal  nerre,  which  hoob 
JLaenyaas  springing^  from  the 
•>  forward  and  erodes  the 
toward  the  right  sternal 
■argin  mtort  aftea  Una  tvward  the  kft  of  the  median  line.  Anea- 
ryam  ^viaging  froB  &e  MBoaTitj  of  the  arch  progresses  down- 
ward, with  cvaaprasBwa  of  the  kft  brnarhnu,  and  recurrent  laiTn- 
g«a]  Dfrre  distvttiaaMa. 

Aneurrsa  of  the  dearatding  asttie  wrA  vsuaUj  springs  from  the 
posterior  aspect  of  the  vcsad  and  progt«MS  backward  and  toward 
the  left,  causing  eroskn  of  the  thoracic  vertebne  between  the  third 
and  sixth  dorsal  scgmentSL  Pressore  is  exerted  upon  the  roots  of 
the  spinal  nerves,  the  left  brooehas.  or  the  root  of  the  lung;  and 
rupture  may  occur  into  the  left  bronehus,  the  trachea,  or  the 
esophagus. 

Aneurysm  of  the  descending  thoracic  aorta  usually  springs  from 
the  inferior  portion  of  the  Vfrssel,  just  above  the  diaphragm,  and 
the  sac  develops  in  contact  wiih  the  lower  thoracic  vcrtebrc.  The 
bodi<»s  of  the  lower  thoraoio  venebne  are  eroded  and  dysphagia  is 
a  common  pymptom  from  compression  of  the  esophagus. 

Anfurism  of  the  abdominal  aorta,  which  is  relatively  less  fre- 
f|U<'ntly  pncovintpred  than  is  aneurysm  of  the  thoracic  portion  of 
the  vf'su^l,  usually  spring  from  the  ventral  aspect  of  the  aorta 
imm«'diate!y  l»olow  the  diaphra^rm  in  the  vicinitj-  of  the  origin  of 
the  celiac  axis,  whence  the  tumor  progresses  forward  to  produce 
liulsrinir  of  the  p^pisastrium  or  left  h^*pochondriac  region.  With 
h^Hn  frcfpicnry  tho  aneurysm  takes  origin  from  the  posterior  aspect 
of  the  abdominal  aorta  and  progresses  backward  and  erodes  the 
hodioK  of  the  vfrtehne.  Rupture  may  oconr  into  the  retroperitoneal 
lisKiiw*,  or  into  the  peritoneal  cavity,  and  rarely  a  communication 
JK  eKlal<]i.sh<'d  with  the  inferior  vena  cava. 

The  eoiirs^'  of  the  disease  is  insidious  and  progressive,  resulting 
in  niptnre  of  the  saf  in  75  per  cent  of  the  cases.  In  some  in- 
Hfanc<'s  fhe  disrase  remains  latent  for  a  prolonged  period,  but 
with  the  <'VfT  inereasins  dimensions  of  the  tumor,  pressure  sjTnp- 
toniH  *'ventua]|y  come  into  the  foreground  of  the  clinical  picture. 
(If  iln'Sf  dyspnea  is  often  one  of  the  most  urgent.  This  occurs 
fffini  i'ompression  of  the  rijErht  heart,  the  trachea,  bronchi,  pulmo- 
nary artery  or  va^us  nerve,  as  the  case  may  prove.  Cough  is 
frfqucntty  exceasive  arising  partially  as  a  result  of  recurrent 
laryngeal   nerve  compression,  and  frequently  from  interference 
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with  the  pulmonary  circulation  with  the  induction  of  chronic 
bronchial  inflammation.  Dysphagia  is  apt  to  arise  from  compres- 
sion of  the  esophagus  or  from  compression  of  the  recurrent 
laryngeal  nerve  producing  spasm  of  the  esophagus.  Bro.sion  of 
the  sternum  or  of  the  bodies  of  the  vertebr®  is  attended  by  pain 
of  a  dull  and  boring  character,  and  compression  of  the  vagus 
nerves  is  followed  by  pseudoanginal  attacks. 

Physical  Signa. — Inspection. — In  the  presence  of  aneurysm  of 
the  ascending  or  transverse  arch  of  the  aorta  inspection  of  the 
anterior  surface  of  the  thorax  by  oblique  illumination  frequently 
reveals  the  presence  of  a  systolic  pulsation  in  the  second  and  third 
intercostal  spaces  adjacent  to  the  sternum  or  in  the  suprasternal 
notch.  In  the  presence  of  aneurysm  of  the  descendinr^  aortic  arcli 
a  similar  pulsation  is  frequently  to  be  encountered  in  the  left 
interscapular  region  at  the  level  of  the  scapular  spine.  In  ad- 
vanced cases  of  aneurysm  of  the  arch  there  may  be  a  visible  pro- 
trusion of  the  thoracic  wall  in  the  region  of  the  manubrium  sterni 
which  exhibits  true  expaUxsilc  pulsation  during  ventricular  systole. 
The  cardiac  impulse  frequently  occupies  a  position  lower  and 
farther  to  the  left  than  in  the  normal  subject,  as  a  result  of  dis- 
placement of  the  heart  by  the  growth  of  the  aneury.sm. 

The  tracheal  tug  of  Oliver  may  be  elicited  in  many  cases  of 
aneurysm  of  the  aortic  arch  and  should  always  be  sought  for  by 
the  examiner. 

Palpation. — Palpation  with  the  palm  of  the  hand  gently  applied 
to  the  pulsating  area  is  useful  in  demonstrating  true  expansile  pul- 
sation and  in  estimating  the  resistance  which  is  offered  by  the 
underlying  structures  to  tbc  impact  of  the  blood  stream.  Fre- 
quently the  wall  covering  the  pulsation  is  quite  resistant,  while  in 
other  instances  of  perforating  aneurysm  the  pulsating  area  is  soft 
and  readily  compressible. 

The  pulse  in  aortic  aneurysm  is  of  service  in  estimating  the  loca- 
tion of  the  lesion.  In  the  presence  of  ancury.sm  of  the  ascending 
aortic  arch  there  is  no  asymmetry  in  the  two  radial  pulses.  When, 
however,  the  aneiirj'sm  involves  the  arch  distal  to  the  origin  of  the 
innominate  artery,  the  left  radial  pulse  is  delayed,  resulting  in 
asymmetry  of  the  radial  pulse  upon  the  two  sides  of  the  body. 

Percussion, — In  the  presence  of  extensive  aneurysmal  dilatation 
of  the  ascending  aortic  arch  there  is  a  demonstrablp  area  of  dullness 
extending  to  the  right  of  the  area  of  vascular  dullness  in  the  second 
and  third  intercostal  spaces  to  the  right  of  the  sternum.  In  the 
cases  of  aneurvsm  of  the  transverse  arch  there  is  an  ( 
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PART  11.  THE  ABDOMEN 


SECTION  I 
GENERAL  EXAMINATION  OF  THE  ABDOMEN 


CHAPTER  XXI 

CLINICAL  ANATOMY  OF  THE  ABDOMEN 

The  abdomen,  the  portion  of  the  trunk  which  is  limited  upon  the 
surface  of  the  body  by  the  ensiform  cartilage  and  the  costal  arch 
superiorly  and  by  the  pubic  crest  and  Poupart's  ligaments  in- 
feriorly,  presents  an  irregularly  oval  contour,  the  shape  varying, 
however,  with  the  age  and  the  sex  of  the  subject.  Thus,  the  abdomen 
of  the  child  is  roughly  conical  with  the  apex  directed  inferiorly; 
while  in  the  adult  female  subject,  owing  to  the  unusual  breadth  of 
the  pelvis  in  this  sex,  it  is  roughly  conical  with  the  apex  directed 
superiorly ;  whereas  in  tlie  case  of  the  adult  male  subject  the  abdo- 
men is  oval  or  barrel-shaped,  with  a  moderate  anteroposterior  flat- 
tening. 

The  abdominal  cavity  is  limited  superiorly  by  the  inferior  aspect 
of  the  diaphragm,  and  inferiorly  by  the  levator  ani,  assisted  by  the 
coccygeus,  these  two  muscles  constituting  the  pelvic  diaphragm. 
The  more  roomy  upper  portion  of  the  abdominal  cavity,  situated 
above  the  brim  of  the  pelvis,  is  termed  the  abdomen  proper,  while 
the  smaller  portion  of  the  cavity  situated  below  the  pelvic  inlet  is 
termed  the  pelvis. 

The  abdominal  cavity  is  not  limited  superiorly  by  the  lower  bor- 
der of  the  costal  arch,  which  forms  its  upper  boundary  upon  the 
surface  of  the  abdomen,  but  by  the  vault  of  the  diaphragm,  extend- 
ing upward  into  the  bony  thorax  for  a  considerable  distance.  Upon 
the  right  side  it«  superior  limit  is  on  a  level  with  the  upper  border 
of  the  fifth  rib  in  the  midclavicular  line ;  while  upon  the  left  side 
of  the  body  its  superior  limit  is  approximately  one-half  inch  lower 
in  the  same  line. 

The  abdominal  wall  is  composed  largely  of  muscular  and  soft 


524  PHYSICAL   DIAGNOSIS 


structures,  reinforced  in  certain  regions  by  bony  structures.  An- 
teriorly and  laterally  the  wall  is  formed  of  the  abdominal  muscles, 
the  lower  ribs  and  iliac  bones.  Posteriorly  it  is  formed  by  the  mus- 
cles of  the  posterior  abdominal  wall,  the  quadratus  lumboruni  and 
psoas  upon  either  side,  and  in  the  median  line  by  the  vertebral  col- 
umn. The  anterior  abdominal  wall  and  the  lateral  walls  between 
the  last  rib  and  the  iliac  crest  are  devoid  of  bony  support  and  are 
subject  to  distention  and  retraction,  depending  upon  the  state  of 
the  abdominal  contents. 

"Within  the  abdominal  cavity  the  liver  occupies  the  upper  right 
quadrant  of  the  cavity,  slieltered  largely  beneath  the  inferior  right 
costal  margin,  hut  extending  also  into  the  subcostal  angle  in  the 
epigastric  region.  The  spleen  oecnpies  a  deep  position  in  the  upper 
left  quadrant,  sheltered  by  the  ninth,  tenth,  and  eleventh  ribs  and 
in  apposition  with  the  fundus  of  the  stomach.  The  stomach  occu- 
pies a  position  in  the  superior  portion  of  the  abdominal  cavity,  be- 
tween the  liver  and  the  spleen  ;  and  from  the  greater  curvature  of 
the  stomach  tlie  great  timentum  descends  for  a  variable  distance 
and  covers  the  coils  of  the  small  intestine.  The  coils  of  the  small 
intestine  occupy  the  central  and  inferior  portions  of  the  abdominal 
cavity,  slightly  overlapping  the  ascending  and  descending  colon  in 
tile  lumbar  regions.  The  largo  intestine  envelops  the  small  intes- 
tine in  the  form  of  a  frame  with  an  inferior  concavity  upon  three 
sides  of  the  abdominal  cavity.  The  urinary  bladder  occupies  the 
antf'rinr  jtorlion  of  the  pelvis;  and,  it"  Jt  is  in  a  state  of  distention, 
rises  above  the  pubic  crest  to  mount  into  the  hypogastric  region. 
The  rpctum  occupies  the  posterior  portion  of  the  pelvis,  lying  in 
the  concavity  of  the  sacnim. 

ANATOMICAL  LANDMARKS  OF  THE  ABDOMEN 

At  the  superior  limit  of  the  anterior  abdominal  surface  in  the 
median  lino  is  the  cuxiform  cartifugr,  with  the  rofital  arch  descend- 
ing fnim  it  upon  either  side  of  the  abtlomcu.  The  anterior  ex- 
tremities of  the  fifth,  sixtli,  seventh,  eightli,  ninth,  and  tenth  costal 
cartilages  are  palpable;  aiul,  in  the  ease  of  thin  subjects  with 
relaxation  of  the  abdominal  walls,  the  free  e.xtremities  of  the 
eleventh  and  twelfth  ribs  as  well  may  he  palpated. 

At  the  inferior  limit  of  the  abdomen  the  sumphysis  pithis  with  its 
pifhic  spiiita  is  eneourrtered,  antl  extending  from  them  in  a  direc- 
tion outward  and  obliquely  upward,  one  encounters  Poupart's  liga- 
ment upon  either  side  of  the  abdomen. 
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In  the  inferior  and  lateral  regions  tbe  iliuc  crest,  terminating 
anteriorly  in  the  anterior  superior  iliac  spine  is  encountered,  the 
latter  remaining  plainly  palpable  even  in  obese  subjects. 

In  the  lower  central  region  of  the  ahdomiiial  surface  the  umhili- 


Fig.   189.  —  Anatomical   larnlmarks  of  ahdunicn: 


A.  LIneae  transversiac.  R.  Costal  arch,  C.  Linea  semilunaris.  D.  Anterior  supe- 
rior iliac  spine,  E.  Symithysi*  vubi*.  K.  Ci-minrricenirnt  of  abdominal  aorta.  G.  Origin 
of  celiac  axis.  H.  Linea  alba.  I.  Origin  of  »ii|nrTiijr  incisemrric  ar(cry.  J,  Origin  of 
inferior   mesenteric    artery.      K.   IMlurcatiun    of    aoria.      L.   Foupart's    ligament. 


I  BflCed.    It  corresponds  to  the  lerd  of  the  dse  between  the 
third  and  fourth  lumbar  Twtebne. 

The  /iit«j  a/fta  eirtends  in  the  median  line  from  the  oiaifoini 
cartila^  to  the  srmphyais  pubis.  It  is  indicated  br  a  slight  grxiove 
in  the  nM*dian  line  of  the  abdomen  abore  the  1pt»?1  of  the  nmbib'eu^ 


J"i«.    l'/(t.      Tlir  liliilniiiiiuil  am  fiu-r   witli   (Ire   nli   iiiaiijius  aii<l   tliL    i;i.it    vJrrsls   outlined. 

([•'torn  CrM.v*<n.f 

iTMtl  liy  a  line  ni"  Imir  or  of  bnnvn  pit^niout,  tin*  linea  nigra,  below 
Ific  uinbiHfUs. 

The  lint  a  stwilunnrisj  upon  (f^illicr  KiJf  of  iho  ahdomen,  extends 
with  H  Nli^Mif.  corivt'xily  mitwnni  from  \hv  junction  of  the  tip  of 
lilt'  iiiulh  costal  cjirtiliiRp  with  the  oxternal   border  of  the  rectus 
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muscle  to  the  pubic  spine.  It  corresponds  accurately  to  the  external 
limit  of  the  sheath  of  the  rectus  muscle. 

LinecB  transversal  are  to  be  noted  in  subjects  of  good  muscular 
development.  They  are  transverse  constrictions  in  the  rectus  mus- 
cles. They  are  three  in  number,  as  a  rule,  although  a  fourth  may 
sometimes  be  encountered.  One  constriction  is  located  at  the  level 
of  the  ensiform  cartilage,  another  at  the  level  of  the  umbilicus,  and 
a  third  constriction  midway  between  these  two.  When  a  fourth 
constriction  is  present,  it  is  located  midway  between  the  umbilicus 
and  the  symphysis  pubis. 

Cutaneous  flexion  folds  are  encountered  in  obese  subjects.  They 
are  usually  two  in  number,  one  at  the  level  of  the  umbilicus  and  the 
other  just  above  the  symphysis  pubis. 

TOPOGRAPHICAL  ANATOMY 

The  course  of  the  ahdoniinal  aorta  corresponds  to  a  vertical  line 
upon  the  anterior  surface  of  the  abdomen  extending  from  a  point 
a  little  to  the  left  of  the  ensiform  process  downward  to  a  point 
three-fourths  of  an  inch  below  and  a  little  to  the  left  of  the  umbili- 
cus, where  the  vessel  bifurcates  to  form  the  common  iliac  arteries. 
Upon  this  line  the  celiac  axis  arises  from  the  abdominal  aorta  at  a 
point  four  and  one-half  to  five  inches  above  the  umbilicus;  the 
superior  mesenteric  artery  arises  at  a  point  four  inches  above  the 
umbilicus;  the  renal  artery  arises  three  and  one-half  inches  above 
the  umbilicus;  and  the  inferior  mesenteric  artery  arises  one  inch 
above  the  level  of  the  umbilicus. 

The  course  of  the  common  iliac  and  external  iliac  arteries  corre- 
sponds to  a  line  drawn  from  the  point  of  bifurcation  of  the  abdom- 
inal aorta  to  a  point  midway  between  the  anterior  superior  iliac 
spine  and  the  symphysis  pubis. 

The  course  of  the  deep  epigastric  artery  is  represented  by  a  line 
drawn  from  the  midpoint  of  Poupart's  ligament  upward  and 
inward  to  the  umbilicus. 

The  course  of  the  inferior  vena  cava  is  represented  by  a  vertical 
line  drawn  along  the  line  representing  the  course  of  the  abdominal 
aorta,  a  little  distance  to  the  right  side  of  this  line. 

The  comm^^on  and  external  iliac  veins  are  indicated  by  lines  upon 
the  abdominal  surface  slightly  below  and  to  the  right  of  and  corre- 
sponding in  direction  to  the  lines  of  the  arteries  of  the  same  name. 

The  topographical  anatomy  of  the  various  abdominal  organs 
is  described  in  the  sections  dealing  with  the  respective  organs. 
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cavity  is  divided  iiilo  nine  regions.  Tlie  ciiigastric  region,  bouuded 
inferiorly  by  the  subcostal  line,  and  superiorly  and  laterally  by 
the  line  of  the  costal  arch,  overlies  the  stomach,  duodenum,  liver, 
gall  bladder,  pancreas,  and  portions  of  the  two  kidneys. 

The  left  hyjwchondriac  region,  limited  inferiorly  by  the  sub- 
costal line  and  internally  by  the  line  of  the  left  costal  arch,  over- 
lies tho  fundus  of  the  stomach,  the  spleen,  and  the  splenic  flexure 
of  the  colon. 

The  right  htjpochondriac  region,  limited  inferiorly  by  the  sub- 
costal line  and  internally  by  the  line  of  the  right  costal  arch,  over- 
lies tho  portion  of  the  abdominal  cavity  which  is  occupied  by  the 
livtT  and  rijrlit  kidney. 

The  innbilical  rfglori^  limited  superiorly  by  the  subcostal  line, 
iiifrriorly  hy  tlic  iiitertubereular  line,  and  laterally  by  the  right 
oufi  left  mid-Poupart  lines,  overlies  the  coils  of  the  small  intestine, 
the  mesentery,  the  great  omentum,  a  portion  of  the  two  kidneys, 
and  of  the  transverse  colon. 

The  left  lumbar  rc</ion,  bounded  superiorly  by  the  subcastal  line, 
inferiorly  by  the  intertubercular  line,  and  internally  by  the  left 
mid-Poupart  line,  overlies  the  left  kidney,  the  descending  colon,  and 
some  eoils  of  the  small  intestine. 

The  7'if/hi  lumbar  region,  limited  superiorly  by  the  subcostal  line, 
inferiorly  by  the  intertubercular  line,  and  internally  by  the  right 
mid-Poupart  line,  overlies  a  portion  of  the  right  kidney,  of  the 
ascending  eulon,  and  eoils  of  the  small  intestine. 

Tlie  hifpogasiric  region,  lying  below  the  intertubercular  line  and 
limited  laterally  by  tlie  mid-Poupart  lines,  and  inferiorly  by  the 
imliip  symphysis,  overlies  the  distended  bladder,  some  coils  of  the 
small  iiiti'stine,  a  portion  of  tlie  sigmoid  ilexure,  the  cecum,  occa- 
sionally tin-  vermiform  appendix,  and  the  pregnant  uterus. 

Tho  hft  ilitjc  ngiotif  limited  superiorly  by  the  intertubercular 
line,  inferiorly  by  Poupart's  ligament,  and  internally  by  the  left 
raid-Poupart  line,  overlies  the  sigmoid  flexure  of  the  colon. 

The  ri<fht  ilific  region,  limited  by  the  intertubercular  line,  the 
right  mid-Poupart  line,  and  Poupart's  ligament,  overlies  the  cecum 
and  usually  the  vermiform  appendix. 

Instead  of  the  division  of  the  abdominal  eavit^^  into  nine  regions 
by  means  of  two  horizontal  and  two  vertical  lines,  the  cavity  may  be 
divided  into  four  regions,  or  quadrants,  through  the  medium  of  a 
horizontal  and  a  vertical  line  passing  through  the  umbilicus.  In 
this  method  of  subdivision  the  four  regions  are  termed,  respectively. 
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the  right  upper  quadrant,  the  left  upper  quadrant,  the  right  lower 
quadrant,  and  the  left  lower  quadrant,  of  the  abdomen. 

The  rigid  upper  quadrant  of  the  abdomen  overlies  the  right  lob€ 
of  the  liver  with  the  gall  bladder,  the  hepatic  flexure  and  the 
proximal  portion  of  the  transverse  colon,  the  pylorus,  the  .first  and 
second  portions  of  the  duodenum  and  the  head  of  the  pancreas,  and 
more  de<'ply  in  this  region,  the  sujierior  half  of  the  right  kidney. 

The  left  upper  quadrant  of  the  abdomen  overlies  the  left  lobe  of 


Fi|f.    193. — Thr   alidnminal    surface   dividffl    into   (|ii.idriiri(s,      fFrom    Crossirti,  ► 

tliL'  liver,  the  titoniaeli,  the  di.sliil  half  of  tlie  transverse  eolou  with 
the  splenic  flexure,  the  larger  portion  of  the  pancreas,  the  superior 
half  of  the  left  kidney,  and  the  spleen. 

The  right  Imvcr  quadrant  of  the  abdomen  overlies  the  cecum  with 
the  vermiform  appendix,  the  ascending  colon,  the  iuft^rior  half  of 
the  right  kidney,  the  right  fallopian  tube  and  ovary,  together  with 
portions  of  the  bladder  and  the  uterus. 
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The  left  lower  quadrant  of  the  abdoiiien  overlies  the  descending 
colon  and  sigmoid  flexure,  a  portion  of  the  inferior  half  of  the  left 
kidney,  coils  of  the  small  intestine,  the  left  fallopian  tube  and  ovary, 
and  a  portion  of  the  bladder  and  of  the  nterus, 

A  very  convenient  subdivision  of  the  abdominal  cavity  is  that 
devised  by  Crosscn,  in  which  the  natural  landmarks  of  the  abdomen 


Fig,  104.— Anolhcr  ab<hnncii  dividnl  with  tbf  circlr  ant|  «lnjrt  horizontal  lines,  and 
shrtwing  ilip  names  on  the  primary  rniinns.  The  area  wilhin  ihe  circle  carries  the  tuumi 
designalion,   "nniSilical    rcRion."      (From   Crossci>.) 


are  utili/.ed,  the  only  artificiai  lines  praployi^d  beinp  one  encircling 
the  umbilicus,  and  a  liorizontal  line  drawn  from  either  side  of  the 
circle.  By  this  nn'thnd  the  abdomen  is  subdivided  into  regions 
which  are  respectively  desipnated  a  ri^ht  upper,  left  upper,  central 
upper,  right  lower,  left  lower,  central  lower,  umbilical  right  lumbar, 
and  left  lumbar. 


CHAPTER  XXII 
INSPECTION  OF  THE  ABDOMEN 

Technic. — During  inspection  of  the  abdomen  the  patient  should 
in  the  first  instance  as55urae  the  dorsal  decubitus,  the  position  in 
bed  or  upon  the  examining  table  being  absolutely  symmetrical 
and  free  from  undue  tension  of  the  abdominal  muscles.  The  sub- 
ject should  be  covered  with  a  sheet  which  may  be  turned  down, 
exposing  the  abdomen  freely  to  a  short  distance  above  the  pubic 
symphysis.  The  examiner  should  in  the  first  place  stand  beside 
the  abdomen  and  inspect  its  surface  first  by  direct  illumination 
and  afterward  by  oblique  illumination,  the  latter  frequently  re- 
vealing slight  pulsations,  protrusions  or  vermicnlar  movemeTits 
which  escaped  detection  during  the  examination  by  direct  illumi- 
nation. The  examiner  should  then  assume,  consecutively,  posi- 
tions near  the  feet  and  near  the  head  of  the  subject  and  should 
inspect  the  abdominal  wall  from  these  two  positions. 

For  the  purpose  of  detecting  certain  phenomena  such  as  the 
vermicular  movements  of  visible  peristalsis  and  abdominal  sag- 
ging due  to  visceroptosis,  the  abdomen  should  in  addition  be 
inspected  with  the  subject  in  the  standing  posture.  Finally,  in 
certain  instances  it  is  desirable  to  examine  the  patient  in  the 
genupectoral  posture,  a  position  which  permits  movable  tumors 
of  the  abdominal  viscera  to  fall  forward  and  to  become  more 
clearly  visible  upon  inspection  of  the  abdominal  surface. 

THE  SKIN  OF  THE  ABDOMEN 

The  integument  of  the  abdunii-n  is  lax  and  loose  in  the  presence 
of  emaciation  from  chronic  wasting  {liscase,  and  is  tense  and 
glistening  in  the  presence  of  abdominal  distention  from  ascites, 
pregnancy,  or  increased  intraabdominal  tension  attending  the 
development  of  a  large  intraiibduiuinal  tumor.  Whitish  or  silvery 
stridie,  Ujue  albicantcs,  distributed  over  the  lower  portion  of  the 
abdomen  and  the  u[)pcr  portions  of  the  thighs  are  indicative  of 
former  abdominal  distention,  wht'tber  from  tumor,  ascites,  or  preg- 
nancy. 

Scars  upon  the  abdomen  may  result  from  former  surgical  opera- 
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tious,  from  traiimn,  or  from  the  eruption  of  syphilis  or  other  cutane- 
ous disease.  A  scar  in  the  groin  is  suggestive  of  suppuration  of  an 
inguinal  gland,  which  has  opened  spontaneously  or  has  been  opened 
by  the  surgeon. 

The  linca  nigra,  a  line  of  brown  pigment  in  the  median  line  of 
the  abdomen  below  the  umbilicus,  accompanies  pregnancy  and 
chronic  abdominal  distention  from  other  cause. 

The  abdomen  is  the  usual  site  of  the  cutaneous  eruption  of 
typhoid  fever,  the  rose  spot  of  this  disease.  These  spots  are  small, 
discrete,  hyperemie,  slightly  elevated  papules,  which  readily  disap- 
pear upon  pressure.  In  certain  instances  the  papule  is  surmounted 
by  a  small  vesicle.  They  arc  not  limited  to  the  abdomen,  though 
most  frequently  encountered  in  this  locality;  but  may  appear  upon 
the  back,  the  arms,  or  the  thighs.  The  rose  spots  appear  in  succes- 
sive crops,  disappearing  in  two  or  three  days,  sometimes  leaving  a 
brownish  stain. 

During  pregniiney  the  abdominal  shin  occasionally  exhibits  the 
brownish  areas  of  eliloasnui. 

ENLARGEMENT  OF  THE  SUPERFICIAL  VEINS 
OF  THE  ABDOMEN 

]u  tlie  preseniN.'  of  jiortal  olistrucl inn,  there  is  present  upon  the 
abrtominal  wall  a  series  nf  distended  superficial  veins  extending 
outward  from  t!ic  uinbilieus  in  a  radial  manner,  constituting  the 
caput  medusa.  A  distention  of  the  superficial  veins  over  the  abdo- 
men, communieating  with  similarly  dist**nded  veins  over  the  thorax, 
is  indicative  of  portal  vein  obstruction  by  hepatic  cirrhosis  or 
tumor,  chronic  ascites,  or  pressure  ext'reised  upon  the  inferior 
or  superior  vena  cava  by  abdominal  or  mediastinal  tumor.  The  di- 
rection of  the  blood  current  in  the  distended  vein  is  an  index  to  the 
site  of  the  obsf ruction.  IP,  upon  eumpression  of  the  vein,  it  is  found 
that  the  direction  of  the  blood  current  is  upward,  the  obstruction  is 
in  the  portal  vein  or  inferior  vena  cava;  whereas,  if  the  current  is 
directed  downward,  tiie  obstruction  is  situated  in  the  course  of  the 
superior  vena  cava.  The  venous  tortuo.sity  under  these  circum- 
stances is  an  evidence  of  the  effort  at  the  establishment  of  collateral 
cireulaliun  in  the  presence  of  obstruction  of  the  usual  venous 
channels. 

THE  UMBILICUS 

The  umbilicus  should  be  examined  for  protrusion,  retraction,^ 
skin  eruptions,  and  inflammation.     A   protruding  umbilicus  i\ 
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noted  ill  umbilical  hernia,  during  the  latter  months  of  pregnancy 
in  the  presence  of  portal  vein  obstruction,  ascites,  or  abdominj 
distention  due  to  the  development  of  a  large  intraabdomins 
tumor.  In  the  obese  subject  on  the  contrary  the  umbilicus  i 
markedlv  retracted. 


Fifr.    r.J.i.   -I',>ii.'il>li>liiiiriit    iif   riillaf<r.il   (.iri-iilrifion    in   iinrtal   vein   obstnictioii   and    nuvlia 
tinal  tumor.     (Eisendrath.) 

/,  iiifi-m.il  inamrii.ity  v<ii],-;:  .?.  imtcrinr  iiilcrcosf.il  vi-ins;  .?,  imstrrior  intercostal  voir 
4,  radicles  dt  .?;  5,  siiln  l.nvi.ui  vi.in;  6,  dcfp  cpiRastric  vein;  7.  external  iliac  vein;  8,  sujx 
ficial  circuintUx  iliac  vein;  9,  internal  saiibenoiis  vein;    to,  caput  medusae. 
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EHULBGED  GLANDS 


The  glands  in  the  groin  are  enlarged  as  a  result  of  venereal 
infection  or  localized  nonspecific  infiammation  resulting  from 
abrasions  about  the  external  genitalia  or  of  the  lower  extremities. 
The  character  of  the  adenopathy  whether  hard  and  discrete  or 
soft  and  fluctuating  with  matting  of  the  glands,  should  be  de- 


1 


Fig.    196. — Abdominal  artcricB  in   a  c»Jc  of  double   lUmc   tlirombofU  oi  typboid  origm. 
(Woolley,  ifler  Thayer.) 
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Fig.    197.-'A    small    umbilical    hernia,    with    a    relaxed    ahilorainal    wall.      (Crosscn,    after 

Hirst.) 

termiiied  with  the  view  of  the  differentiation  of  luetic  and  chan- 
croidal adenopathies. 


VISIBLE  PERISTALSIS 

The  peristaltic  movements  of  the  stomach,  small  intestine,  or 
large  intestine  at  times  become  visible  as  a  vermicular  movement 
upon  the  anterior  abdominal  wall.  In  its  exaggerated  form  it  is 
indicative  of  obstruction  located  at  the  pylorus,  at  some  point  in 
the  course  of  the  small  intestine,  or  in  the  colon. 

The  peristaltic  movement  of  the  stomach  is  visible  under  these 
circumstances  in  the  upper  portion  of  the  abdomen,  pursuing  a 


Fig.    198. — A    hfgK    v'lilr'al    ht-rnia   at    (tn.    --Ht.    ■■!    *iii    ..>]>.  r.i!i>m    scar.      (Ctus>iJU    aliir 

Hirst.) 
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direction  from  left  to  right  and  somewhat  downward  in  the  epi- 
gastric region. 

Visible  peristalsis  of  the  small  intestine  is  chiefly  confined  to 
the  umbilical  region,  whereas  that  occasioned  by  obstruction  of 


Fig.    l'>9.  —  Slcnosis    ill    the    vicinily    of    the    splenic    flexure.       (Austin,    after    Nothnagel.) 

the  large  iutestiue  is  observed  over  the  course  of  the  colon.  When 
it  is  not  unduly  pronniinced,  peristaltic  niovemeut  of  the  ab- 
dominal wall  may  often  be  accentuated  by  applying  a  cold  hand 
to  the  abdominal  surface  or  by  flicking  the  surface  of  the  abdo- 
men with  a  towel  which  has  been  wet  in  cold  water.    When  the 
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site  of  the  obstruction  is  situated  in  the  ileum  just  proximal  to 
the  ileocecal  valve,  the  visible  peristalsis  assumes  frequently  a 
*' ladder  pattern,"  the  waves  lying  one  above  the  other  in  the 
umbilical  region. 

Visible  peristalsis  observed  in  extremely  emaciated  patients 
with  extremely  thin  abdominal  walls,  or  in  women  in  whom  re- 
peated pregnancy  has  caused  a  diastasis  of  the  rectus  muscles, 
possesses  no  diagnostic  significance. 

ABOLITION  OP  THE  RESPIRATORY  MOVEMENTS  OP  THE 

ABDOMEN 

Fixation  of  the  abdominal  wall  with  inhibition  or  abolition  of 
the  respiratory  movements  is  indicative  of  pain  arising  within  the 
abdominal  cavity  with  the  respiratory  excursion  of  its  walls, 
which  is  not  infrequently  due  to  acute  peritonitis. 

VARIATIONS  IN  THE  CONTOUR  OP  THE  ABDOBIEN 

The  normal  abdomen  is  symmetrical  with  a  moderate  degree  of 
anteroposterior  flattening  in  the  male  subject.  The  walls  are  of 
uniform  tension,  and  it  presents  a  moderate  bulging  of  the  infe- 
rior regions  in  the  female  subject.  The  umbilicus  of  the  normal 
abdomen  is  neither  unduly  depressed  nor  protruding. 

Variations  in  the  contour  of  the  abdomen  may  be  symmetrical 
or  asymmetrical.  Symmetrical  enlargement  of  the  abdomen  is 
encountered  in  the  presence  of  obesity,  pregnancy,  intestinal 
meteorism,  ascites,  and  in  the  presence  of  visceroptosis.  Sym- 
metrical retraction  of  the  abdomen  is  encountered  in  conditions 
of  emaciation  depending  upon  cardiac  or  pyloric  stenosis,  or  the 
moribund  state. 

OBESITY 

In  the  obese  subject  the  abdomen  is  symmetrically  enlarged ; 
the  cutaneous  flexion  folds  are  accentuated;  the  umbilicus  is 
unduly  depressed;  and  the  inferior  regions  of  the  abdomen  are 
pendulous,  encroaching  to  a  variable  extent  upon  the  thighs  and 
the  pubes. 

PREGNANCY 

The  abdominal  enlargement  accompanying  pregnancy  is  pro- 
gressive, increasing  gradually  as  the  uterus  rises  out  of  the  pelvis. 
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and  comes  to  occupy  the  abdominal  cavity.  In  its  fully  developed 
state  the  umbilicus  protrudes,  the  abdominal  skin  presents  the 
line©  albicantes  of  pregnancy,  and  the  abdominal  distention  is 
accompanied  by  cbang-es  in  the  breasts  and  the  positive  signs  of 


Fiy.    200, — Stenosis    of    the    loww    ileum    froit 

Nothna^cl 


adhesion.     (Aaatin   after 


pregnancy.     The  degree  of 
considerable  in  the  ""** 
with  primipar 


istention  is  much  more 
i>tnen  than  is  the  case 
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METEORISM 

Meteorism  or  tympanites  produces  symmetrical  abdominal  en- 
largement of  transient  duration,  the  abdominal  walls  being  tense, 
smooth  and  shiny,  affording  upon  percussion  a  distinctly  tympan- 
itic note,  which  extends  high  up  and  decreases  the  area  of  normal 
dullness  of  the  liver.  The  umbilicus  is  level  with  the  adjacent 
abdominal  surface  or  actually  protrudes. 


Fig-    201. — Normal    JnUstinal    it Ti>tAi>is.      (Ausiirt,    after    Nutlinagel.) 


ASCITES 

The  degree  of  abdominal  enlargemeut  accompanying  ascites 
varies  with  the  amount  of  fluid  in  the  peritoneal  cavity.  With 
the  development  of  the  ascitic  fluid  there  is  a  gradual  and  uni- 
form enlargement  of  the  abdomen.  The  contour  of  the  abdomeE 
is  characteristically  altered,  the  anteroposterior  diameter  increas- 
ing with  moderate  flattening  of  the  lateral  regions.     In  the  pres- 
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Fig.  202.— Median  grooving  of  the  abdominal  wall  where  there  is  separation  of  the   recti 
muscles.     The  woman  is  represented  as  lying  on  her  back,     (Crossen,  after  Webster.) 


Fig.  .M.V  — Olvcsity.  The  most  prominent  feature  in  this  case  is  the  marked  obesity — 
sec  Kig.  JiM.  There  is  nha  a  fibroid  tumor  of  the  uterus  and  a  small  amount  of  ascitic 
fluid       (From  Crossen.) 
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ence  of  an  extensive  effusion  into  the  peritoneal  cavity  the 
abdominal  skin  is  smooth  and  tense,  and  not  infrequently  it 
presents  silvery  striae.  Enlarged,  tortuous  superficial  veins  are 
frequently  in  evidence. 

When  the  subject  of  ascites  assumes  the  dorsal  decubitus,  the 
percussion  note  is  tympanitic  in  the  median  line  of  the  abdomen 
and  is  flat  in  the  flanks,  owing  to  the  fact  that  the  intestines  float 
upward  in  the  fluid,  which  gravitates  to  the  dependent  portions  of 


Fig.  204.— Obesity.  Patient  standing.  Same  patient  as  shown  in  Fig.  203.  Notice 
the  thick  roll  of  subcutaneous  fat  that  drops  down  below  the  general  contour  of  the 
abdomen. 


the  abdominal  cavity.  When  the  subject  is  placed  in  the  lateral 
decubitus,  there  is  dullness  upon  the  under  side  and  tympany 
upon  the  superior  side  as  a  result  of  the  same  shifting  of  the  in- 
testines with  relation  to  the  fluid.  Finally,  upon  placing  the 
subject  in  the  genupectoral  position,  there  is  flatness  in  the  um- 
bilical and  hypogastric  regions,  with  tympany  in  the  flanks, 
which  are  occupied  by  the  resonant  intestinal  coils. 
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VISCEROPTOSIS 


Ptosis  of  the  abdominal  organs  produces  characteristic  altera- 
tions in  the  abdominal  contour  with  the  subject  in  the  erect 
attitude.  Thus,  in  the  presence  of  gastroptosis,  there  is  an  abnor- 
mal flattening  of  the  epigastric  region  with  undue  prominence 
of  the  iimbilicai  region;  whereas  in  the  ease  of  enteroptosis,  the 


Fig    ifJ5.— Obc^tty,   iiiiiiaktu    fm    i>rci{nain-y    liy   jiatit-nt.     (Crosscn,   after   Willianu.) 


Fig.    20(i. — Contour   of   (he   ahdotricTi    in    prcirnarcy    wilb    jiaticnl    reci:tnhent.      (Crotsen, 
^  after  Edfar.> 
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epjnrastric  and  um1)ilieal  regions  of  the  al)doinen  are  flattened, 
"svith  marked  bulging  of  the  hypogastric  and  iliac  regions,  the 
general  fontour  of  the  abdomen  resembling  that  of  a  gourd. 


I'itr.    2iir      Tyii-.|>aiii!c.-.   mi-taki.li    fcir   i.rt-Biiam-y   liy   tin-    patit-m.      ((."kism-ii.   iiltir    IvlKar.i 


l';\'.  -'"".  Ilvfiiii"-  .-iM  iti-i.  In  tin-  i-atiiiit  frmi;  whiili  llrs  iili-iinKr.iiili  wa-;  taki  n. 
t'li;  al' l">;!:<:i  w.i^  "•"  'ii-iiiKlf!  with  fliiiii  that  ihi-  wall  wa-  raisol  IiIkIi'T  than  thi- 
ii:iMr.n:y  vxiniM  |iir;:iit  the  iiitt  st!in-  t<i  lloat.  Kivini:  linlliiKS  alc'iit  th«;  unilnlicus  as  well 
a-i  clsi  whirc.  Till-  ri-r  of  the  wall  irnm  Iii-Imw  is  railur  al>niiit.  'IMn-rr  is  alsi»  i-dcina  ot 
till-  wall,  a<  shdwii  by  tlir  ]i:r.si>tiiiR  Rioovc  whtrt-  the  skirts  were  tin!  aljoiit  the  waist. 
(  I'roiii    Crii^Kcji.) 


lowing  ihe   area   "t    t]'.!ll[.tsa   iii    cuikjaii:    .isiiUs.    wiih    llit    palictu    lying    tti 
her  back.     (From  Crosscn.) 


towing  xht   reason    for  the   (Ji-iU'isithiti    of   the  dull   and   resonant   areaa    in    a 
case  of  moderate  asciles.      (Crosscn,  after  Dutler.) 


idtet.     Representing   the   patient    turned    on    one    side.     The    fluid    s^ravitatea 
inder  lide,  leaving  the  upper  flank  resonant.     (Crossen,  after  Dutler.) 
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ASYMMETRICAL  VARIATIONS 

L^cal  bulging  of  tlie  epigastric  and  hypochondriac  regions  of 
the  abdomen  may  be  significant  of  distention  of  the  stomach,  or 
enlargement  of  the  liver,  gall  bladder,  or  spleen.  Bulging  of  the 
abdominal  wall  involving  the  upper  lateral  regions  of  the  abdo- 
men and  encroaching  upon  the  umbilical  region  attends  enlarge- 
ments of  the  kidneys. 

Undue  prominence  of  the  umbilical  region  alone  occurs  with 


Fig.  212. — Inilicating   Ihc  area  u[  dultncss  in   inodrralc  ascites,  with   Ihc   jjaticiii   »tanJin|{. 

(From    CrosBcn.) 


umbilical  hernia,  and  in  the  case  of  the  progressive  enlargement 
of  a  neoplasm  of  the  intestine. 

Local  bulging  of  the  abdominal  wall  confined  to  the  hypo-^ 
gastric  and  iliac  regions  may  be  duo  to  a  distended  urinary  blad- 
der, a  pregnant  uterus,  uterine  myoma,  or  ovarian  cyst. 

The  differential  points  in  regard  to  abdominal  enlargement  as 
a  result  of  disease  of  the  various  abdominal  viscera  are  discussed 
in  connection  with  the  special  examination  of  the  organ  in  ques- 
tion in  subsequent  sections. 
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ABDOMINAL  RETRACTION 


In  the  presence  of  chronic  wasting  disease,  during  the  course  of 
prolonged  diarrhea,  and  in  the  presence  of  stenosis  of  the  cardiac 
or  pyloric  orifice  of  the  stomach,  the  abdominal  wall  is  retracted, 
the  bony  landmarks  standing  out  very  prominently.  The  abdo- 
men appears  to  be  "scooped  out"  like  a  boat,  the  scaphoid  abdomen. 


Fig.   213. — IdJicatitiK   ihe  area  of  dullnc**   in   a  case  of   moderate  ascites,   with   the 
paijenl   turned  on   the   left   «id«.     (From   Craucn.) 


Fig.   2\A. — AljiJomin;il  cnlarKcintrit  due   to  ovarian  cyst. 


CHAPTER  XXIII 

PALPATION,  PERCUSSION,  AUSCULTATION,  AND   MEN- 
SURATION OF  ABDOMEN 

PALPATION 

Technic. — During  palpation  of  the  abdomen  the  patient  should 
assume  the  dorsal  decubitus  with  the  head  slightly  elevated  by  a 
small  pillow  and  the  knees  drawn  up  and  supported  by  a  pillow, 
which  relieves  the  tension  of  the  abdominal  wall.  In  bed-ridden 
subjects  a  similar  state  of  abdominal  relaxation  may  be  attained 
by  propping  the  patient's  shoulders  up  with  pillows  and  drawing 
up  the  knees  and  supporting  them.  Under  certain  circumstances 
it  is  desirable  to  palpate  the  abdomen  with  the  patient  in  the 
knee-chest  position. 

The  patient  having  been  placed  in  a  natural  and  unconstrained 
attitude,  he  should  be  directed  to  refrain  from  the  natural  ten- 
dency to  hold  the  breath  during  the  examination. 

The  hands  of  the  examiner  should  be  warm,  as  a  cold  hand 
applied  to  the  surface  of  the  bare  abdomen  will  cause  a  local 
muscular  rigidity  which  combats  and  frustrates  the  object  of  the 
examination.  The  examining  hand  should  be  first  applied  very 
gently  to  the  abdominal  surface  with  the  palm  down  and  fingers 
extended,  avoiding  any  sudden  pressure  or  punching  movements. 
During  the  course  of  the  examination  the  examiner  should  first 
palpate  a  region  which  is  supposed  to  be  normal  before  proceed- 
ing to  the  suspected  site  of  disease,  as  by  so  doing  he  gains  the  con- 
fidence and  cooperation  of  the  patient. 

The  abdomen  should  be  palpated  systematically,  the  examiner 
examining  the  state  of  the  abdominal  wall,  palpating  any  local 
bulging  or  retraction  which  was  noted  during  inspection,  and  en- 
deavoring to  determine  whether  it  is  located  in  the  abdominal 
wall  or  arises  Avithin  the  abdominal  cavity,  and  the  state  of  the 
various  solid  organs  of  the  abdomen,  the  technic  of  palpation  of 
which  are  discussed  in  their  appropriate  sections. 

The  Abdominal  Wall. — An  estimate  of  the  thickness  of  the  ab- 
dominal wall  may  be  made  by  pinching  up  the  wall  between 


Fir.    215. —  Palpation    of    tT)c    aMnntrn,      Firsl 
i>,      Hnw]    flat    on    aluJoTPuiial    surface.      (From 


Fig.  216.— Palpalion.  Depressing  the 
with  thr  lingers  of  one  hand,  in  various 
tiuns.      (Frcttti   Crosscn.J 


Fig.   21?,— Palpation    with    both    hands. 
(From   Crosaen.) 


Fig.  218. — Deep  palpation  with  faoih  bauds. 
(From  Crossen.)  [ 
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the  forefinger  and  thumb,  or  by  approximating  the  two  hands 
placed  palm  downward  upon  the  abdominal  surface.  Increased 
thickness  of  the  abdominal  wall  indicates  an  excess  of  fat, 
the  presence  of  edema,  or  suppuration  of  the  wall.  If  the  in- 
crease be  due  to  excessive  deposition  of  fat  in  the  wall,  a  fat  wave 
will  be  obtained  upon  bimanual  palpation;  if  due  to  edema,  the 
wall  will  pit  upon  pressure ;  and  if  due  to  a  localized  or  extensive 
suppuration  of  the  wall,  there  will  be  accompanying  signs  of  in- 
flammation, as  discoloration  of  the  surface,  and  elevated  tem- 
perature. 

Rigidity  of  the  abdominal  wall  with  possibly  spasm  upon  at- 
tempts at  palpation,  indicates  inflammation  of  the  peritoneum  or 
of  an  abdominal  organ.    Muscular  rigidity  is  most  commonly  en- 


Fig.    219. — Testing    the     thickness    of    the 
abdominal  wall.     (From  Crosscn.) 


Fig.  220. — Testing  the  thickness  of  the 
abdominal  wall. — Second  step.  The  fingers 
carried  beneath  the  wall.     (From  Crosaen.) 


countered  in  the  rectus  muscle.  Rigidity  of  the  right  rectus  alone 
occurs  with  acute  appendicitis,  whereas  bilateral  rigidity  of  the 
recti  accompanies  acute  peritonitis. 

Tenderness. — When  tenderness  is  elicited  upon  palpation  of  the 
surface  of  the  abdomen,  if  not  due  to  hyperesthesia  of  the  pari- 
etes,  it  points  to  a  diseased  abdominal  organ.  The  tenderness  is 
most  apt  to  be  encountered  over  the  gall  bladder,  stomach,  spleen, 
kidney,  appendix,  and  sigmoid  flexure.  In  acute  peritonitis  there 
is  general  or  diffuse  tenderness. 

Fluid  Wave. — In  the  presence  of  ascites  a  fluid  wave  can  be 
demonstrated  upon  bimanual  palpation.  In  palpating  for  fluid 
in  the  peritoneal  cavity,  one  hand  of  the  examiner  is  applied  flatly 
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over  one  lumbar  region,  while  the  opposite  side  of  the  abdomen 
is  tapped  with  the  other  hand  of  the  examiner,  the  finger-tips 
being  used.  An  impulse  or  wave  is  thus  created  in  the  fluid, 
which  is  appreciable  to  the  palpating  hand. 

Fat  Wave.— Excessive  deposit lun  of  fat  in  the  abdominal  wall 


Fig.    231. — \*arimis   areas   «f    si|{ni6catit    point-t«n<)crness.     Tbcsc   arc    the   areas    to    b« 
tnvestigaicJ  diiriMK   ihc   course  of   an   aMominal   examitntion.      (From   CrossenJ 

gives  a  wave  iipoii  liimjuiucil  i>iilpali(m  ehtsffy  siimiialing  the  fluid 
wave.    To  exclude  suf'h  a  fat  wave  durijig  hiniairual  palpation  an 
assiataiil  sluiuld  apply  the  ulnar  side  of  the  hand  to  the  median 
line  of  (he  alHlomeu  while  the  examiner  practices  binmnual  pal-         M 
pation  as  in  elicit ing  the  iluid  Mave,  when  the  fat  wave  is  inter-        ■ 
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rupted  by  the  intervention  of  the  assistant's  hand  and  is  not  irans- 
oiitted  to  the  palpating  hand  of  the  examiner. 

Intraabdominal  Tumor. — An  intraabdominal  tumor  may  be  so 
large  as  to  entirely  fill  the  abdominal  cavity;  but  as  a  rule  careful 
bimanual  palpation  enables  the  examiner  to  determine  its  origin, 


*, 


W 


/ 
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Fig.    22J. — Trsiii^j    I'ltr    ;i    (liinl    wavo    across    the    ahnl^itiit-u.      <.  l'"ri>in    Crosscn.) 


Fig.  JJJ. —  DiiTcrttHiating  a  fat  wave  frnm  a  fluid  wave.     The  fat  wave  is  stopped  by 
the  prcs&urt   in   (he   median   line.     {From    Crosscn.) 
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its  size  and  shape,  whether  it  is  fixed  or  movable,  and  finally 
whether  it  moves  uith  respiration.  In  examining  for  respiratory 
mobility  of  an  intraabdominal  tumor  the  examiner  should  place 
both  hands  palms  downward  flat  upon  the  abdomen,  with  the 
finders  directed  toward  the  costal  arch,  while  the  patient  is  di- 
rected to  breathe  deeply.  At  the  commencement  of  expiration,  the 
fin*;cr-tips  are  pressed  downward  firmly  and  with  uniform  pres- 
sure, when  the  lower  margin  of  the  tumor  or  enlarged  organ  is 
encountered.  The  most  commonly  encountered  movable  ab- 
dominal tumor  is  a  movable  or  displaced  kidney;  but  tumors 
of  the  liver  and  spleen  arc  movable  with  respiration. 

Peritoneal  Friction  Fremitus. — Upon  palpating  over  the  upper 
regions  of  the  abdomen  a  friction  fremitus  analagous  to  pleural 
or  perieardial  friction  fremitus  is  sometimes  encountered.  The 
vibration  is  produced  by  roughening  of  the  peritoneal  surfaces  in 
peritonitis.  This  fE'emitus  is  most  commonly  encountered  over 
the  hypocliondriac  regions,  in  the  presence  of  peritoneal  involve- 
ment in  the  course  of  perihepatitis  or  perisplenitis. 

PERCUSSION 

In  the  examination  of  the  abdomen  the  examiner  may  employ 
instrnmciital  percussion  with  the  hard  rubber  i>leximeter  and  the 
percussion  hammer;  he  may  employ  ordinary  mediate  linger  per- 
cussion;  he  may  resort  to  flicking  percussion;  or  he  may  employ 
auscultatory  percussion.  In  the  determination  of  minor  grades 
of  impairment  of  intestinal  or  gastric  tympany  flicking  pereus- 
sion  is  very  serviceable,  while  in  outlining  the  various  solid  vis- 
cera and  tumors  of  the  abdominal  organs  auscultatory  percussion 
is  a  very  serviceable  and  dependable  method  of  procedure. 

In  the  practice  of  flicking  percussion,  the  middle  finger  of  the 
left  hand  shoidd  be  applied  upon  the  abdominal  surface  with  the 
nail  downward,  while  the  middle  finger  of  the  right  hand  is  so  flexed 
that  the  nail  of  the  finger  is  pressed  firmly  against  the  palmar 
aspect  of  the  thumb.  The  percussion  stroke  is  delivered  by  per- 
mitting the  right  middle  finger  to  escape  in  such  manner  as  to 
strike  firmly  and  quickly  against  the  palmar  aspect  of  the  finger 
applied  to  the  abdominal  surface. 

In  general,  the  percussion  note  is  tympanitic  upon  percussion 
of  the  hollow^  intraabdominal  viscera  when  these  contain  a  moder- 
ate quantity  of  gas  unmixed  with  any  excess  of  solid  material. 
changing  to  a  fiat  note  over  the  solid  intraabdominal  organs. 
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similar  flat  note  is  elicited  over  solid  intraabdominal  tumora  and 
over  collections  of  fluid,  whether  encysted  or  free  in  the  peri- 
toneal cavity. 

During  percussion  of  the  abdomen  the  patient  should  assume 
the  dorsal  decubitus  with  the  abdominal  wall  freely  exposed  to 
the  pubes.  In  delimiting  the  borders  of  solid  organs  and  tumors, 
and  in  the  estimation  of  the  relative  tympanicity  of  the  adjacent 
hollow  viscera  auscultatory  percussion,  with  the  employment  of 
a  superficial  percussion  blow  or  a  light  stroking  movement  upon 
the  abdominal  surface,  is  most  serviceable.  The  technic  of  aus- 
cultatory percussion  as  applied  to  the  examination  of  the  ab- 
domen differs  in  no  wise  from  the  leehnic  which  has  been  de- 
scribed in  a  previous  section. 


KiK-    224.—  Clnlinary     pcrcmson.     whicli 
is   tmiaMy    rather   superficial.      {From   Cros- 

Ktl.) 


{■ig.  2J5. —  Dfcfi  I',  r  II--  ■!).  Nnttce  how 
!h*'  left  imicx  tiiij,"  !  -  ;  >  --i.tl  into  the  ab- 
domen, so  as  to  tltiEt  oiii  the  wall  and  set 
closer  to  deep   »tnictUTt9.    (From   CrossenJ 


The    details   of   technic   of   outlining    the    various   abdominal 
viscera  are  discussed  in  their  appropriate  sections. 


AUSCULTATION 

Auscultation  is  seldom  employed  in  the  examination  of  the 
abdomen  and  its  viscera.  Upon  auscultation  of  the  abdominal 
surface  overlying  the  liver  or  spleen,  a  friction  sound  may  occa- 
sionally be  audible  in  the  presence  of  perihepatitis  or  of  peri- 
splenitis. Similarly,  vascular  murmurs  have  occasionally  been 
encountered  upon  auscultation  of  the  abdomen  overlying  these 
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organs,  as  a  result  of  transient  constricliou  of  their  extensive 
vascular  channels.  In  cases  of  aortic  aneurysm  a  vascular  mur- 
mur may  be  detected  by  auscultation  over  the  course  of  the 
vessel.  In  cases  of  suspected  pregruancy,  again,  auscultation  is 
available  in  the  seart-h  for  the  fetal  heart  sound  as  well  as  for  the 
umbilical  or  uterine  souffle. 

MENSURATION 

Mensuration  of  the  abdomen  is  practiced  in  order  to  determine 
variations  iu  the  contour  and  extent  of  the  abdominal  walls  in 
the  presence  of  intraabdominal  tumors,  tympanites,  ptosis,  or 
cysts.  Successive  mensuration  is  practiced  to  determine  any 
progressive  eidarpemcTit  of  the  abdomen  from  these  conditions 
as  well  as  to  arrive  at  eonelusions  as  to  any  diminution  in  these 
dimensions.  • 


Fig.    226,— Showing    the    lines    for    mensuration,      (fro™    Cro»»«n.) 
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In  the  practice  of  mensuration  of  the  abdomen  seven  lines  are 
employed;  namely,  (1)  a  line  encircling  the  trunk  at  the  level 
of  the  umbilicus;  (2)  a  line  encircling  the  trunk  three  inches  above 
the  umbilicus;  (3)  a  line  encircling  the  trunk  three  inches  below 
the  umbilicus;  (4)  a  line  extending  from  the  umbilicus  to  the 
right  anterior  superior  iliac  spine;  (5)  a  line  extending  from  the 
umbilicus  to  the  left  anterior  superior  iliac  spine;  (6)  a  vertical 
line  extending  from  the  umbilicus  to  the  tip  of  the  ensiform 
process;  and  (7)  a  vertical  line  projected  from  the  umbilicus  to 
the  symphysis  pubis. 
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SPECIAL  EXAmXATIOX  OF  THE  ABDOMINAI. 

VISCERA 


CHAPTKR  XXIV 

THE  STOMACB.  INTESTIXES,  AND  PANCREAS 
XZAMIHAtlOH  OF  TBB  KSOMAXSB 


Clilinl  iMtiiMj.— TW  ftnwarfc  wmapk*  tke  cpi^sstrie  and 
left  hrpo«hoadna<  wgicM  •€  tke  abAiBCB  wkes  tke  organ  is 
BomaL  Tb«  c^rdime  ^H^  of  tke  tteaa^  is  lacatod  hehhid  the 
sereBih  1^1  ec^stal  c*rtiUc«.  at  a  poiat  «w  mA  tnm  the  steniiua. 
Th«  po(!^tkva  of  tb«  pyf^ric  cri^  ia  lawtwhit  TariaUe,  its  sita 
beinf  m»di£ed  br  ibe  rc^ditita  of  t^  rtwirfc  When  the 
stoBuch  by  ^Mptr,  ik^  9nSe«  net^itii  a  panliaB  m  tkc  awdiaB 
line  ssi  ibe  ah^>B«B.  MX  i  poiat  midwij  %ci»c«a  tke  epistemal 
avS^h  ABd  the  $TS(»hrs2s  pabi$:  aWa  Ike  iliMafh  is  M«»deratelj 
ii:i':ea^ied.  the  prk>ra:s  ocevpks  a  paobaB  appraxiMBtci^  ana 
isch  :o  the  ri^t  of  z'^-*  xe<!its  tiac  at  the  aive  lev^  ttia  dii- 
pUvvaecT  Zif  the  r., 
is  the  pry*>^ttc*  o*/  exir^::- 

The  'a^'i**  o/  tie  srvc - 

of  the  dup^rxfsu  Srhisii  a~ 
whx'h  ?t^«si::vci  i:  e.\;r(i<d$  j.> 
v*«rn«f»*>,   reprrtjeettia^   the 
vv\erv«i  ^y  thie   we£^   Jo^  -v. 
ts>w*r»i  the  r^t  f?>M«  th<  vifcrisae  -/- 

the  ^•,\tt*N:h.     TV^    , 

Vjb..:  *>i  tie  «^r«as.  .     --  ^ 

t^  - 

m  «hyM4  th»  Aa&eci!)^ 
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gastric  tympany,  is  limited  superiorly  and  upon  the  left  by  the 
left  lobe  of  tbe  liver,  superiorly  and  upon  the  right  by  the  in- 
ferior border  of  the  left  lung,  and  inferiorly  by  the  transverse 
colon. 

The  posterior  surface  of  the  stomaeh  is  directed  downward  and 
backward,  reposing  in  the  so-called  '* stomach  bed,"  formed  by 
the  transverse  mesocolon,  the  pancreas,  left  kidney,  and  supra- 
renal capsule. 


Pig,   227> — The   ccnlral    ujijicr   abdomen.      Showing   iii    uulliiir    iLc    liver   and   stomach   and 
patiircas.     (From  Crosseri.) 

Physical  Examination. — liispection. — In  practicing  inspection  of 
the  iibdonieu  for  the  detection  uf  atTi'ctions  of  the  stomach,  the 
patient  should  in  the  first  place  assume  the  dorsal  decubitus,  with 
a  free  exposure  of  the  abdomen,  the  thorax,  and  the  lower  cervical 
region.    With  the  subject  in  the  recumbent  posture,  the  examiner 


Git  PHT8ICAI*: 

■hoBld  MMme  a  poritioin  with  his  eyes  upon  the  level  of  the  flb- 
4«— "'•^  snrfaee,  and  dioiikl  hnpeet  this  surface  from  the  left  side, 
from  the  right  side,  from  the  feet  of  the  patient,  and  from  the  head 
of  the  patient,  with  oblique  illmniDation  of  the  abdominal  and 
thoraeie  surfaces. 

The  normal  stomach  in  the  subject  with  abdominal    walls   of 
normal  thickness  gives  no  evidence  of  its  presence  upon  inspection 
of  the  epigastric  and  left  hypochondriac  regions.    But,  in  the  pres- 
ence of  diastasis  of  the  rectus  musdes,  and  in  the  emaciated  subject 
who  has  lost  much  of  the  i>aQiculus  adiposus  of  the  abdominal  wall, 
if  the  stomach  is  at  all  distended  with  gas,  it  is  possible  to  observe 
a  protrusion  of  the  epigastric  region,  to  which  is  not  infrequently 
added  a  bulging  of  the  left  costal  arch.    In  the  presence  of  diasta- 
sis of  the  recti,  visilile  peristalsis  is  fretiuently  noted,   the   peri- 
staltic waves  being  recognised  as  a  vermieular  movement  upon  the 
abdominal  wall  which  travels  from  the  left  side  of  the  epigastrium 
toward  the  right  and  downward.    Bamberger  has  described  visible 
peristalsis  in  connection  with  i>ylnric  stenosis  in  which,  following 
a  visible  constriction  of  the  central  portion  of  the  stomach,  the 
jitiisttiltic  waves  were  observed  to  pass  in  opposite  directions  to- 
ward the  eardia  and  toward  tiie  pybtnis, 

Wlifii  <'])itrHstrie  buljriu'^  (if  ^rastrie  origin  is  observed  upon  in- 
s)nTti<iii  oi"  tile  •'piirastriiini.  tin*  first  point  to  be  settled  is  the  site 
nf  tlir  {.M'cati'r  curvaiure  ol*  the  orjran,  represeuting  the  inferior 
liinit  of  tli*^  stomiirli;  ami  lln'  si-eorul  detail  is  to  determine  wiiether 
the  lesser  eurvaliire  has  departed  from  its  normal  site.  In  the 
]hr«'.s4'mM'  of  i^'astri^'  dilalation  and  gastroptosis  the  greater  eurva- 
Uwr  is  frp(|m'nl)y  ou'inintered  bi'low  the  level  of  the  umbilicus,  and 
it  may  be  as  low  as  the  imbes.  Its  lower  limit  when  tlie  organ  is 
dislcnded  witii  gas  is  imlieated  by  a  transverse  elevation  with  its 
eonvexily  direeted  downward.  Tf  is  to  be  borne  in  mind,  however, 
that  epigastrie  bnlginp;  is  usually  flue  to  rrnseous  distention  of  the 
Nioniach,  itiul  thai  jironounced  pastrectasis  may  exist  without  this 
bvil^nng,  provided  that  the  stomach  is  not  filled  with  gas.  In  fact, 
in  true  ^'astreetasis  epigaslrJc  bujfrint!  is  frequently  absent,  and  the 
abtbimifiat  wall  is  frequently  scaphoid  and  flaccid.  Ilenee.  gas- 
trcclnsis  nn<l  ^'astroplosis  are  by  no  means  excluded  by  the  absence 
of  epi^faslrie  luUging.  and  further  exploratory  methods  must  be 
employed 'to  dclermitie  their  presenee  or  absence  in  any  ease. 

In  sus]iectcd  cases  of  yiastrcctasis  or  gusfroptosis,  after  the  pa- 
lient  has  been  examined  in  the  recumbent  posture,  a  further  in- 
Rpectliui  of  Ihe  abdomen  should  be  conducted  with  Ihe  subjt^t  in 
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the  standing  posture  with  a  view  to  the  detection  of  the  more  or  less 
characteristic  changes  in  the  contour  of  the  abdomen  in  th^e  affec- 
tions. 

The  determination  of  the  level  of  the  lesser  curvature  of  the 
stomach  is  extremely  important  in  dealing  with  suspected  cases  of 
gastrectasis  and  gastroptosis;  but,  as  this  curvature  is  covered  by 
the  left  lobe  of  the  liver,  it  is  inaccessible  to  inspection  in  the  nor- 
mal subject;  and  even  in  the  presence  of  gastroptosis,  it  is  ordina- 
rily necessary  to  resort  to  artificial  distention  of  the  stomach  to 
render  it  accessible  to  inspection. 

The  artificial  distention  of  the  stomach  after  the  method  of 
Frerichs  is  very  serviceable  in  this  connection.  The  subject  is 
given  a  dram  of  sodium  bicarbonate  in  solution,  which  is  shortly 
followed  by  a  dram  of  tartaric  acid  in  solution.  The  reaction 
of  the  two  solutions  generates  carbon  dioxide  in  the  stomach,  which 
serves  to  distend  the  organ.  Frequently  this  artificial  distention 
of  the  stomach  is  attended  by  mild  symptoms,  such  as  transient 
dyspnea,  anxiety,  and  acceleration  of  the  pulse,  as  a  result  of  in- 
creased subphrenic  pressure  exerting  pressure  upon  the  heart. 
These  symptoms  are,  as  a  rule,  transient,  and  are  entirely  relieved 
by  a  few  eructations  of  gas.  If  they  persist  and  are  distressing  to 
the  patient,  they  are  immediately  relieved  upon  the  passage  of  a 
stomach  tube,  with  evacuation  of  the  gas. 

Artificial  distention  of  the  stomach  has  been  practiced  by  forcing 
air  into  the  viscus  through  a  stomach  tube  by  means  of  a  rubber 
bulb.  In  this  procedure  it  not  infrequently  happens  that  there  is 
produced  a  simultaneous  distention  of  the  entire  intestinal  tract, 
with  very  little  distention  of  the  stomach.  The  pyloric  orifice 
does  not  seem  to  react  to  the  inflation  of  atmospheric  air  and  to 
close  as  it  does  in  the  presence  of  carbon  dioxide.  Moreover,  the 
inflation  with  atmospheric  air  necessitates  the  employment  of  the 
stomach  tube,  which  is  annoying  to  the  subject  of  the  examination. 

In  the  presence  of  gastroptosis  and  gastrectasis  in  a  patient  with 
abdominal  walls  which  are  not  loaded  with  fat,  upon  artificial 
distention  of  the  stomach  the  two  curvatures  of  the  viscus  may  be 
detected  ui)on  inspection,  as  the  stomach  assumes  a  more  intimate 
contact  with  the  abdominal  wall.  In  the  presence  of  gastrectasis 
it  is  further  observed  that  the  lesser  curvature  retains  its  normal 
position,  while  the  greater  curvature  extends  abnormally  low  in  the 
abdominal  cavity,  occasionally  below  the  umbilicus  or  even  to  the 
pubes. 

In  certain  cases  of  pyloric  tumor  inflation  of  the  stomach  causes 
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a  knotty  protnbcrance  to  become  visible  in  the  region  of  the  pylorus. 
Most  frequently  these  tumors  are  located  to  the  right  and  a  little 
above  the  level  of  the  umbilicus.  It  is  noted  in  the  case  of  gastric 
tumors  that  they  do  not  move  with  the  respirations,  a  fact  which 
serves  to  distinguish  them  from  tumors  of  the  liver  or  of  the  spleen, 
which  potsefls  respiratory  mobility.  It  is  possible,  however,  for  a 
gastric  tumor  to  eathibit  respiratory  mobility  if  adhesions  have 
become  established  between  the  new  growth  and  the  liver,  in  which 
event  the  movements  of  the  liver  are  communicated  to  the  gastric 
tumor.  Oeeasionally  a  gastric  tumor  presents  a  systolic  elevation 
as  a  result  of  an  impulse  which  is  communicated  to  the  tumor  from 
the  subjacent  abdominal  aorta.  In  this  event,  upon  placing  the 
patient  in  the  genupectoral  position  the  tumor  falls  away  from  the 
aorta  and  the  systolic  elevation  is  obviated. 

Einhorn,  Kuttner,  Jacobsou,  and  others  have  introduced  various 
types  of  illuminating  apparatus  into  the  cavity  of  the  stomach 
with  the  view  of  studying  the  gastric  outlines  by  the  medium  of 
transmitted  light,  a  method  of  examination  which  was  designated 
by  Einhorn,  gastrodiaphatiy.  Up  to  the  present  time  gastrodi- 
aphany  has  not  beon  demonstrated  to  possess  greater  clinical  value 
than  the  simpler  methods  of  exploration,  as  transillumination  of 
adjacent  viscera  is  quite  possible  during  the  procedure,  with  conse- 
quent erroneous  conclusions, 

Palpaihn, — In  practicing  palpation  of  the  stomach,  the  patient 
should  assume  the  dorsal  decubitus  with  the  head  comfortably 
elevated  by  a  pillow  and  the  legs  drawn  up  and  properly  supported, 
in  order  to  relieve  the  muscles  of  the  abdominal  wall  from  undue 
tension.  The  examiner,  seated  upon  the  left  side  of  the  patient, 
should  apply  the  palms  of  the  hands  flat  upon  the  epigastrium  im- 
mediately bekiw  the  tip  of  the  ensiform  cartilage  and  gradually 
sink  them  into  the  abdominal  wall,  covering  this  area  progressively 
in  a  direction  from  above  downward.  Following  this  maneuver,  he 
should  apply  the  tips  of  the  fingers  of  the  right  hand  to  the  lower 
portion  of  the  epigastrium;  and,  with  the  fingei-s  well  separated, 
search  for  the  greater  curvature  of  the  stomach  by  a  series  of  gentle, 
pushing  movements. 

Palpation  of  the  epigastrium  may  reveal  the  presence  of  tender- 
ness, may  confirm  visible  peristalsis,  or  the  presence  of  a  tumor 
of  the  stomach,  or  may  elicit  auceus.sion  sounds, 

Tr)ifffrnp.<is  elicited  in  tlie  epigastric  region,  in  which  such  a  large 
number  of  vital  structures  lie  within   a  limited  space,   natural 
possesses  a  varied  significance.     It  may  be  signifi'"'    ' 
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inflammation  of  the  mucous  lining  of  the  stomach,  of  ulcer  or  car- 
cinoma of  the  stomachy  of  pancreatic  carcinoma  or  carcinoma  of 
the  common  bile  duct,  or  of  acute  hepatitis,  hepatic  colic,  pan- 
creatic calculus,  or  acute  pancreatitis. 

In  the  case  of  gastric  ulcer  the  teudernesa  is  circumscribed  in 
the  majority  of  cases  to  a  point  corresponding  to  the  junction  of 
a  vertical  line  drawn  from  the  umbilicus  to  the  tip  of  the  ensiform 
cartilage,  and  of  a  horizontal  line  connecting  the  free  margins  of 
the  eighth  costal  cartilages.  Moreover,  gastric  ulcer  is  commonlj' 
attended  by  a  painful  pressure  point  situated  immediately  to  the 
left  of  the  both'  of  the  twelfth  dorsal  vertebra. 


^ 


Fig.   228.  —  I'alpatiort    of    iht    f(.igas(tium, 

The  tenderness  of  acute  gastritis  and  of  gastric  carcinoma  are 
diffuse,  pervading  all  portions  of  the  epigastrium  upon  deep  pres- 
sure. Occasionally,  also,  in  the  case  of  gastric  carcinoma  it  is 
possible,  in  patients  with  thin  abdominal  walls  or  with  diastasis 
of  the  recti,  to  palpate  the  carcinomatous  nodules  upon  the  ante- 
rior gastric  wall. 

A  solid  tumor  of  the  stomach  may  occupy  the  anterior  wall,  the 
posterior  wall,  or  the  pylonis.  A  pyloric  tumor  is  commonly  pal- 
pable in  a  circumscribed  area  to  the  right  of  the  umbilicus  and  & 
little  above  this  level.  Moreover,  pyloric  tumors  are  commonly  at- 
tended by  varying  grades  of  pyloric  stenosis  with  visible  peristalsir 
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and  an  abnormally  low  position  of  the  greater  curvature 
stomach.    The  stomach  in  this  state  commonly  yields  distil 
cussion  sonncls  even  several  honrs  aftrr  the  ingestion  of 
fluid. 

A  solid  tumor  of  the  anterior  gastric  wall  is  readily  pj 
by  ordinary  methods ;  but  in  the  uninflated  stomach  it  is  imj; 
to  say  whether  a  palpable  tumor  is  situated  upon  the  anterior 
posterior  wall  of  the  viseus.  Jn  the  determination  of  the 
the  tumor  under  these  cireumstances  artitieial  inflation  i 
stomaeh  with  carbon  dioxide  is  very  serviceable.  When  I 
tended,  the  tumor  situated  upon  the  posterior  wall  is  no 
freely  pidpable,  ■ 

The  soft,  yieldin{^  walls  of  the  norma!  stomach  are  not  pa 
excejit  in  the  eases  in  wliieh  the  organ  has  been  artificially  in 
In  tilt"  artifu'ially  inflated  stomaeh  the  examiner  feels  upon 
tiitJi  of  tlii^  epigastrium  a  sensation  of  resistance  when  the  st< 
is  r(^flehedy  a  sensation  elosely  akin  to  that  which  is  experi 
upon  ]>alpatin^  a  rubber  bag  filled  with  gas.     In  the  presei 
gastreetasis  and  irastroptosis  the  greater  curvature  of  the 
is  eneountered  at   an  abnormally  low  level;   and   in   the   ct 
gastroptosis    it    is   frecpiently    possible   in   the   inflated    orgj 
palpatio]!  to  outlitie  the  lesser  curvature  of  the  organ  and 
talilish  the  fact  that  the  superior  limit  of  the  stomach  has  dep 
from  its  normal  habitat  beneath  the  left  lobe  of  the  liver. 

Siiccufision  soitiith  arising  within  the  stomaeh  are  elicitc 
palpating  tln'  I'litgastriuin  with  a  series  of  short  pushing  i 
ments  with  the  finger-tips,  beginning  well  below  the  normal  s: 
the  greater  curvature  and  proceeding  upward  until  this  poi 
reached  wlicreiipon  the  splashing  sounds  will  become  audible 
is  not  suflieieut,  however,  to  cease  the  palpation  when  the  so 
beeonie  audible,  utdt'ss  at  the  same  time  the  fluid  becomes  palp 

(Jastrie  splashing  snunds  were  first  described  by  Chomel, 
rcgtirdcd  tlirm  as  an  invaluable  sign  of  gastreetasis ;  and  so  the; 
if  they  fulfill  c<'rtain  topographical  and  chronological  eondit 
These  conditions  have  bec^n  established  by  Bouchard;  namely, 
sphishing  soumls  are  indicative  of  gastreetasis  when  they  ex 
wi'll  bi'vnnd  the  limits  occupied  by  the  normal  organ;  and  ^ 
they  nrc  elicited  at  least  six  hours  after  the  ingestion  of  foo 
fluid. 

(ilenard's  BcU  Sifjn, — In  the  presence  of  gastroptosis,  ^ 
the  examiner,  standing  behind  the  patient,  places  his  hands  i 
the  lower  portion  of  the  abdomen  and  lifts  upward  and  baekv 
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tlie  patient  with  gastroptosis  experiences  a  sensation  of  relief  from 
the  dragging  sensation  which  aeeompanies  this  disease. 

Percussian. — Percussion  of  the  stomach  is  employed  to  determine 
the  size,  shape^  and  position  of  the  viscus.  During  the  examination 
as  in  the  case  of  palpation  and  inspection  of  the  epigastrium,  the 
subject  should  occupy  the  dorsal  decubitus.  In  the  examination  of 
the  organ  by  percussion,  finger  percussion,  percussion  with  the 
hammer,  or  fiieking  percussion  may  be  employed  with  uniformly 
good  results  in  the  course  of  the  examination. 


¥ig.   22'j-.-!. — 'I'rauljt's   scmilim.ir 


Fig.  22'fli. — Trauhe's  semilunar  space. 


The  fiudings  npon  percussion  of  the  .stouuieli  vary  with  the  state 
of  the  organ.  The  soiuui  which  is  elicited  dcpcmls  upon  the  eon- 
tents  of  the  stomach  iind  upon  the  tension  of  its  walls.  According 
to  the  different  variations  in  tliese  factors  the  ga.stric  cavity  is 
capable  of  generating  pure  tympany,  a  metallic  sound,  or  frank 
flatness.  As  the  stomach  is  continually  presenting  active  contrac- 
tions and  relaxations,  tlio  percussion  sound  which  is  elicited  natu- 
rally changes  with  great  frequency  during  a  brief  period  of  time. 

Pure  gastric  tympany  is  only  obtained  in  Traube's  semilunar 
space,  when  the  stomach  is  moderately  distended  and  its  walla  ar' 
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not  under  undue  tension.  This  area,  corresponding  to  the  portion 
of  the  anterior  gastric  wall  which  is  in  direct  apposition  with  tlie 
thoracic  and  abdominal  surface,  presents  a  transA*erse  diameter  of 
four  to  five  inches  and  a  vertical  diameter  of  three  to  four  inches. 
The  space  possesses  three  distinct  limits  which  may  be  determined 
by  alterations  in  the  quality  and  pitch  of  the  percussion  sound. 
Superiorly  and  to  the  left  the  gastric  tjTnpany  is  interrupted  by 
the  inferior  border  of  the  left  lung,  the  gasiropulmonary  limit  of 
the  space;  superiorly  and  toward  the  right  it  is  interrupted  by  the 


tift.    Jjlt. — Illiiitratiiig   point    of    e|iiK3»tnc    tcndcrnesa    in   gaslrfc    ulcer. 

left  lobe  of  the  liver,  the  gastrohrpatic  limit;  while  infcriorly  it  is 
interrupted  by  the  colonic  tympany  of  the  transverse  colon,  con- 
stituting in  this  situation  the  gastrocolic  litnit  of  gastric  tympany. 
In  the  minimal  number  of  cases  in  which  the  tip  of  the  left  lobe 
of  the  liver  does  not  reach  the  apex  of  the  heart,  there  exists  yet 
another  change  in  the  percussion  sound  in  this  situation,  constitut- 
ing a  gastrocardiac  limit  of  Trauhe's  space. 

The  gastropulmonary  and  gastrohepatie  boundaries  of  the  semi- 
lunar space  of  Traube  arc  readily  determined  by  mediate  per 
sion  with  the  fingers  from  an  area  of  frank  gastric  tympany  in 
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central  portion  of  this  area  toward  the  lung  and  the  liver  respec- 
tively. The  delineation  of  the  gastrocolic  boundary  of  the  space  is 
more  difficult,  owing  to  the  fact  that  it  is  possible  for  the  gastric 
and  the  colonic  tympany  to  approximate  one  another  in  quality  and 
pitch.  This  difficulty  is  obviated  by  the  introduction  of  a  liter 
of  fluid  into  the  stomach  prior  to  the  examination.  Upon  per- 
cussing upward  under  these  conditions,  the  colonic  tympany  gives 
place  to  dullness  or  flatness,  when  the  greater  curvature  of  the 
stomach  is  reached. 

Auscultatory  percussion  is  to  be  preferred,  however,  in  the 
accurate  determination  of  the  size,  shape,  and  position  of  the 
stomach.     In  this  method  of  examination  the  chestpiece  of  the 


I'ig.    231. — Illustrating   dorsal    pressure    point    in    Ka.stric    ulcer. 


stethoscope  is  applied  at  the  center  of  gastric  tympany  in  Traube's 
space.  The  examiner  delivers  a  few  blows  and  fixes  in  his  mind  the 
quality  and  pitch  of  the  sound  elicited.  Without  moving  the  posi- 
tion of  the  bell  of  the  instrument,  he  then  begins  at  several  points 
upon  the  abdominal  surface  and  percusses  toward  the  bell  of  the 
stethoscope.  In  each  instance  a  change  in  the  quality  of  the  per- 
cussion note  will  indicate  when  the  gastric  border  has  been  reached. 
Scratching  percussion  is  also  verj^  serviceable  in  delimiting  the 
borders  of  the  stomach.  In  this  procedure  the  examiner  applies 
the  bell  of  the  stethoscope  to  the  area  of  frank  gastric  tympany 
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An  *.ft( tision  tjf  tliL-  uvfii  of  •gastric  lytnpaiiy  does  not  in  every 
vuHv  ill  w'liii'h  it  is  t'licduntiTud  irnliratr  an  increase  in  the  volume 
111'  Ifn'  ortraij.  In  thi;  prusenee  of  atrf>])liic  cliHuges  in  the  liver  the 
l<rt  I(iIm'  t,f  this  organ  is  retracted  toward  the  median  line  and 
fill'  t;aHlric  tyniyiaiiy  is  extended  in  this  direction,  witli  the  conse- 
i|ucnt  prnducltori  of  a  |j:ast roriirdiac  limit  of  the  spaee  of  Traube. 
Similarly,  in  the  presence  of  retraction  of  the  anterior  and  inferior 
linrders  of  the  left  liinff  in  the  eoiirse  of  ehronic  interstitial  pneu- 
mojiiii,  lihrnid  |>}itliiHi.s,  or  pulmonary  syphilis,  the  gastrie  tympany 
is  rxtend<'d  in  a  direction  npward  and  outward  as  a  result  of  re- 
tnictton  (tf  the  fiii.stropnlmoiiary  limit  of  this  space. 

KxIcnNtoii  of  the  area  of  gastric  tympany  as  a  result  of  ealarg 
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ment  of  the  organ  itself  is  encountered  in  the  presence  of  gastrecta- 
sis  and  in  congenital  enlargement  of  the  organ,  (megalogastria) . 
In  gastroptosis,  on  the  contrary,  although  the  inferior  limit  of  the 
area  of  gastric  tympany  is  markedly  lowered,  it  can  be  determined 
by  careful  percussion  that  the  lesser  curvature  no  longer  resides 
in  its  normal  habitat  beneath  the  left  lobe  of  the  liver.  Again,  in 
the  case  of  gastrectasis,  an  error  is  apt  to  arise  through  the  accu- 
mulation of  fluid  in  the  dilated  stomach  if  care  is  not  exercised  to 
evacuate  this  fluid  prior  to  the  examination. 

Diminution  of  the  extent  of  gastric  tympany  is  by  no  means  in- 
variably associated  with  diminution  in  the  size  of  the  stomach.  In 
hepatic  enlargements  the  left  lobe  of  the  liver  encroaches  upon  the 
semilunar  space  of  Traube  and  causes  downward  displacement  of 
the  gastrohepatic  limit  of  this  space.  Similarly,  in  the  presence  of 
left-sided  pleural  effusions  and  pyopneumothorax,  the  gastropul- 
monary  limit  of  the  space  is  lowered  with  consequent  diminution  in 
the  limits  of  gastric  tympany.  Pitres  has  noted  diminution  in 
the  dimensions  of  gastric  tympany  in  connection  with  extensive 
effusion  into  the  right  pleural  sac,  which  he  attributes  to  crowding 
over  of  the  liver  by  the  weight  of  the  effusion.  The  presence  of 
varying  quantities  of  solids  and  fluids  in  the  stomach  diminishes 
the  area  of  gastric  tympany. 

Diminution  of  the  area  of  gastric  tympany  which  is  referable 
directly  to  diminution  in  the  size  of  the  stomach  is  occasionally 
demonstrable  in  the  presence  of  cardiac  stenosis  from  malignant 
disease  of  the  cardiac  orifice  of  the  stomach.  However,  in  this 
event  the  atrophic  stomach  as  a  rule  is  pushed  upward  and  back- 
ward by  the  transverse  colon  and  in  no  wise  enters  into  the  tympany 
which  is  produced  upon  percussion  in  Traube 's  semilunar  space. 
Indeed,  Dehio  has  demonstrated,  both  upon  the  living  subject  and 
upon  the  cadaver,  that  when  the  normal  stomach  is  empty  the  tym- 
pany which  is  obtained  upon  percussion  of  Traube 's  space  is  inva- 
riably due  to  the  transverse  colon,  which  crowds  the  empty  stomach 
upward  into  the  left  concavity  of  the  diaphragm. 

An  hour-glass  constriction  of  the  stomach  may  be  demonstrated 
by  the  introduction  of  water  into  the  stomach ;  when,  upon  percus- 
sion over  the  viscus,  it  is  observed  that  the  stomach  is  not  uniformly 
distended ;  but  that  the  cardiac  portion  is  distended,  while  the 
pyloric  portion  remains  empty;  and,  moreover,  that  in  a  short  time 
fluid  passes  into  the  pyloric  portion,  which  in  turn  becomes  dis- 
tended.   If,  during  this  time,  the  stethoscope  be  applied  over  the 
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central  portion  of  the  stomach,  it  may  be  possible  to  hear  the  water 
gurgle  through  the  constricted  portion  of  the  organ. 

Auscultation^ — Sw^cussion  sounds  which  are  generated  in  the 
stomach  and  which  are  audible  daring  palpation  possess  a  corre- 
spondingly greater  intensity  upon  auscultation  of  the  epigastrium, 
and  are  propagated  to  a  considerable  distance  from  their  site  of 
production.  In  eliciting  these  sounds  by  auscultatory  i>ercu8sion, 
the  patient  should  assume  the  dorsal  decubitus  with  the  abdominal 
muscles  relaxed.  The  bell  of  the  stethoscope  is  placed  over  the 
central  portion  of  Traube's  space  and  the  epig^astrium  is  gently 
tapped  with  the  finger-tips  of  the  opposite  hand  of  the  examiner, 
whereupon  the  examining  ear  appreciates  a  series  of  sounds  analo- 
gous to  those  which  are  produced  upon  shaking  a  rubber  bag  which 
is  partially  filled  with  fluid.  Demonstrable  in  the  normal  stomach 
when  it  contains  coincidentally  air  and  tiuid,  the  succussion  sound 
possesses  a  much  greater  range  of  intensity  and  area  of  propaga- 
tion in  the  case  of  gastreetasis. 

Upon  auscultation  of  the  stomach  in  the  presence  of  gastrectasis 
with  active  fermenfation  of  the  gastric  contents,  the  examiner  fre- 
quently <>ncouuters  a  series  of  fine  crackling  sounds,  caused  by  the 
bursting  of  minute  bubbles  upon  the  surface  of  the  contained  fluid, 
thp  enlarired  stoniaeh  amplifying  and  acting  as  a  resonator  for  the 
sounds.  These  sounds  are  never  audible  below  the  inferior  curva- 
ture of  the  stomach;  and,  when  they  are  demonstrable  in  the  pres- 
ence of  a  dilated  stomach,  serve  as  a  reliable  guide  in  checking  the 
findings  upon  palpation  and  percussion  of  the  organ. 

Kronieker  and  MHtzcr  first  called  attention  to  two  deglutition 
soiiiuls  which  are  audible  upon  auscultation  of  the  superior  portion 
of  the  epigastrium  immediately  below  the  tip  of  the  ensiform  carti- 
lage. The  first  of  these  sounds  is  aimmltaneous  with  the  act  of 
depjlutition,  while  the  second  which  is  attributed  to  the  passage 
of  the  int;estcd  fluid  through  the  cardiac  orifice,  is  audible  approxi- 
mately seven  seconds  after  the  first  sound.  In  the  presence  of 
partial  stenosis  of  the  cardiac  orifice  of  the  stomach  the  second 
sound  is  replaced  by  an  irregular  spouting,  churning  sound  as  the 
ingested  fluid  passes  through  the  constricted  orifice.  In  the  pres- 
ence of  complete  stenosis  of  the  cardia,  the  second  deglutition 
sound  is  abolished. 

EXAMINATION  OF  THE  SMALL  INTESTINE 

Climcal  Anatomy. — The   small   intestine,    the   section    of   tl 
gastrointestinal  tract  extending  from  the   pyloric  orifice  of 
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Stomach  to  the  junction  with  the  large  intestine  at  the  ileocecal 
valve,  lies  within  the  frame  formed  by  the  course  of  the  large 
intestine,  slightly  overlapping  the  ascending  and  the  descending 
colon,  and  extending  for  a  variable  distance  below  the  brim  of 
the  pelvis. 

The  duodcnuni,  the  proximal  twelve  inches  of  the  small  intestine, 
pursues  a  course  resembling  the  letter  **C"  from  the  pylorus  to  tlie 


■7. .'     K  ^Kr: 


■'■ft* T-^     .     i    , 


l-i((.  2.I.J.— The  Irfl  ui»()<rr  alidoinrn.  The  silc  of  llir  «|iltcn  and  of  iVic  splenic  flexure 
of  the  colon,  the  organs  in  ihis  rfgion  mosi  commonly  aflfccred,  are  shown  by  the  rtip- 
plinR-  When  normal,  the  sr*'*"^"  '»**  considerably  liigher  in  the  aldominal  ravily  than  la 
ReT>crally  supposed.  Its  anterior  projci-tioiv  is  shown  here  in  dotted  outline,  with  the 
lower  end   in   contact    wilh    the  splenic   flexure    of    the   cnlnn.      (From   Crossen,) 

duodenoj(?junal  flexure  at  the  left  sidt^  of  the  second  hmibar  verte- 
bra, embracing  in  its  course  the  head  of  the  pancreas  and  the  com- 
mon bile  ductj  wbieli  empties  its  contents  into  this  portion  of  the 
small  intestine. 
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lower  pitch  than  in  the  case  of  percussion  of  the  normal  intestine 
with  only  moderate  tension  of  its  walls.  A  similar  percussion  note 
is  encountered  in  the  presence  of  a  solid  tumor  which  is  surrounded 
by  tympanitic  intestine.  The  same  note  is  encountered  in  the 
presence  of  multiple  incomplete  stenoses  of  the  intestine  as  the 
result  of  tuberculous  ulceration.  Frequently  under  these  circum- 
stances there  is  accumulation  of  fluid  above  the  level  of  each  of  the 
obstructions,  yielding  impairment  of  intestinal  tympany  in  multiple 
areas  of  the  abdominal  surface,  constituting  the  sloping  dullness 
of  Mathieu  and  Ricard. 

Auscultation. — Upon  auscultation  of  the  abdominal  wall  over 
the  distribution  of  the  small  intestine,  the  examiner  frequently 
encounters  transient  gurgling  sounds,  horhorygmi,  which  are  with- 
out diagnostic  significance.  But  in  the  presence  of  a  partial  ob- 
struction of  the  intestine,  auscultation  at  the  level  of  the  stenosis 
reveals  a  more  intense  fluid  sound,  resembling  that  which  is  pro- 
duced by  the  sudden  expulsion  of  liquid  from  a  syringe.  In  the 
presence  of  multiple  partial  intestinal  stenoses  due  to  tuberculous 
ulceration  Kiinig  has  encountered  these  fluid  sounds  at  varying 
levels  of  the  abdominal  wall,  accompanied  by  succussion  sounds 
upon  palpatory  percussion  and  by  the  sloping  dullness  of  Mathieu 
and  Rieard. 

EXAMINATION  OF  THE  LARGE  INTESTINE 

Clinical  Anatomy. — The  large  intestine,  comprising  the  terminal 
six  feet  of  the  gastrointestinal  canal,  comprises  the  cecum  with 
the  vermiform  appendix,  the  ascending,  transverse,  and  descend- 
ing colon,  the  sigmoid  flexure  and  the  rectum.  The  large  intes- 
tine is  arranged  in  the  form  of  a  frame  enclosing  the  coils  of  the 
small  intestine  upon  the  right  side  of  the  abdomen,  superiorly, 
and  upon  the  left  side  of  the  abdominal  cavity,  the  ascending  colon 
and  the  descending  colon  being  slightly  overlapped  by  the  coils 
of  the  small  intestine. 

The  cecum,  with  the  vermiform  appendix,  occupies  the  right 
iliac  and  the  hypogastric  regions.  The  cecum,  comprising  the 
blind  extremity  of  the  great  intestine,  and  which  lies  inferiorly  to 
the  ileocecal  valve,  is  approximately  three  inches  in  diameter  and 
two  and  one-half  inches  in  length.  The  vermiform  appendix  is  a 
slender  appendage  of  the  cecum,  usually  approximately  four 
inches  in  length  and  one-fourth  inch  in  diameter,  which  is  com- 
monly given  off  from  the  postero-internal  surface  of  the  cecum. 
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surface  of  the  liver  which  is  situated  external  to  the  gall  bladder. 
In  a  subsequent  paragraph  it  will  be  shown  that  the  anatomical 
relations  of  this  portion  of  the  large  intestine  to  the  right  kidney 
and  to  the  gall  bladder  may  be  utilized  in  the  differential  diagnosis 
of  tumors  springing  from  these  structures. 

The  transverse  colon  crosses  the  abdominal  cavity,  descending 
from  the  right  hypochondriac  region  into  the  upper  portion  of 
the  umbilical  region;  thence  ascending  obliquely  into  the  left 
hypochondriac  region  to  the  inferior  extremity  of  the  spleen  to 
form  the  splenic  flexure  of  the  colon.  The  transverse  colon,  ap- 
proximately twenty  inches  in  length,  is  attached  to  the  posterior 
abdominal  wall  by  a  broad  fold  of  peritoneum,  the  transverse 
mesocolon,  and  it  is  the  most  freely  mobile  portion  of  the  large 
intestine.  Anteriorly  the  transverse  colon  is  in  apposition  with 
the  anterior  abdominal  wall,  the  great  omentum  alone  interven- 
ing between  the  two  structures.  Posteriorly  the  transverse  colon 
is  in  relation  with  the  second  or  descending  portion  of  the  duo- 
denum, and  with  coils  of  the  small  intestine.  The  transverse  colon 
and  transverse  mesocolon  serve  in  some  sort  as  a  dividing  factor 
in  the  abdominal  cavity,  the  liver,  gall  bladder,  stomach,  and 
spleen  lying  above  this  portion  of  the  great  intestine;  and  the  coils 
of  the  small  intestine  occupying  a  position  below  its  level. 

The  descending  colon,  commencing  at  the  splenic  flexure,  passes 
vertically  downward  in  the  left  lumbar  and  left  iliac  regions,  to 
terminate  in  the  sigmoid  flexure  in  the  hypogastric  region.  The 
descending  colon  is  approximately  nine  inches  in  length;  it  is  in 
relation  anteriorly  and  laterally  with  the  abdominal  walls;  and 
posteriorly  it  is  in  relation  with  the  outer  border  of  the  left  kid- 
ney and  with  the  muscles  forming  the  posterior  abdominal  wall. 

The  sigmoid  flexure  is  approximately  thirteen  inches  in  length, 
commencing  at  the  level  of  the  iliac  crest  and  terminating  at  the 
brim  of  the  true  pelvis  in  the  rectum  opposite  the  left  saero-iliac 
joint.  The  sigmoid  flexure  is  the  narrowest  portion  of  the  large 
intestine.  When  empty  and  collapsed,  it  falls  into  the  recto- 
vesical or  rectovaginal  pouch;  but  when  distended  with  fecal  ac- 
cumulation or  with  gas  it  mounts  up  into  the  abdominal  cavity, 
occasionally  reaching  the  level  of  the  umbilicus.  The  sigmoid 
flexure  is  attached  to  the  posterior  abdominal  wall  by  a  fold  of 
peritoneum,  the  mesosigmoid,  which  permits  this  portion  of  the 
large  intestine  to  enjoy  a  considerable  degree  of  mobility.  As  a 
result  of  this  free  mobility  the  sigmoid  flexure  is  occasionally 
the  site  of  volvulus,  an  accident  which  is  favored  in  many  cases 
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possesses  no  untoward  significtnce.    During  this  examination  an 
attempt  should  be  made  to  palpate  the  vermiform  appendix, 
which  is  often  to  be  felt  along  a  line  extending  from  MeBurney's 
point  toward  the  ajrmphysis  pubis  as  a  cord  about  the  size  of  a 
lead  pencil  and  about  the  length  of  the  little  finger.    A  very  serv- 
iceable method  of  palpating  for  the  appendix  consists  ill  applying 
the  finger-tips  of  both  hands  to  the  abdominal  wall  in  the  umbil- 
ieal  region,  jast  to  the  right  and  a  little  below  the  umbilicus,  and 
exerting  prcMue  and  at  the  8anie  time  moving  Ih**  haiuls  d(»\vn- 
wsrd  and  ootwaid  ever  the  abdominal  wall  toward  the  right  an- 
terior superior  iliae  ipine.   In  this  maneuver  there  is  often  felt 
under  the  fingers  the  small  outlinf  of  the  appendix. 
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doflely  circumscribed  to  McBumey's  point  or  to  a  spot  slightly 
below  this  point.  In  interpreting  the  significance  of  local  tn»- 
derness  elicited  in  this  region,  it  is  worth  while  to  remember  th&t 
tuberculous  ulceration  of  the  intestinal  tract  is  particuJarlT  lia- 
ble to  manifest  itself  in  the  ileocecal  region.  In  the  case  of  in- 
testinal carcinoma,  it  is  occasionally  possible  in  the  sensitire  area 
to  detect  nobby  bosses  upon  the  intestinal  wall. 

In  palpation  of  the  ascending  colon  the  patient  should  in  the 
first  instance  assume  the  dorsal  decubitus  with  the  knees  drawn 
up  and  supported ;  and,  if  examination  in  this  posture  is  not  sat- 
isfactory, the  patient  should  be  placed  in  the  left  lateral  decubitus 
in  order  to  cause  the  coils  of  the  small  intestine  to  fall  awav  to- 


Fig.  237. — Palt*atini;  for  thr  appendix 
ii«tlf,  to  determine  whether  or  not  there  i» 
any  atiprectahte  infiltration  and  thickening 
of  it,  When  thickcneJ,  the  ap|>c(»iix;  is  felt 
ai  a  small  lender  roll,  deeply  placed. 
(From  Crotsen.j 


Fijt.  2J8. — Another  method  of  palpattnf 
the  appendt-1,  Be^nniii|(  near  ilic  uinbiTi- 
cu»,  the  lingers  are  carried  in  deeply  and 
then  brouicht  slowly  outward  toward  tbe 
anterior  sui*erior  iliac  spine.  As  the  ap- 
pendix passes  under  the  examining  finger*, 
it  is  felt  as  a  small  roll  between  the  fincers 
and  the  posterior  abdominal  wall.  (From 
Crossen.) 


nard  ifjc  \vU  sk\v  ol'  the  abdominal  cavity,  leaving  the  fixed  as- 
tTudiniJ  colfiji  free  tn  manual  palpation. 

Willi  tlti'  paliciit  in  the  dorsal  decubitus  the  examiner  assumes 
ft  prmition  by  (bn  rigrht  side  of  the  patient  and  applies  the  finger- 
tipm  to  till'  rtbflniniiial  wall  along  the  distribution  of  this  portion 
of  llif«  inli'Mlirn"  nl  riKht  anplen  to  the  course  of  the  aseending 
crdiifi  \\y  Hinltinjf  the  fhigpr-lips  into  the  abdominal  wall  and 
)iiM\lnK  Ihf'in  nii(w<ird  wiyiii  Kinking,  rolliiij?  movement,  the  as- 
4'iMMliiiu  t'libui  I'rtMjuiuil^^Hll^  between  the  finger-tips  and  the 
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posterior  abdominal  wall,  and  the  examiner  may  determine 
whether  it  is  distended  or  contracted,  whether  its  wall  is  free  or 
is  studded  with  nodulations,  and  whether  it  contains  fecal  masses. 
In  this  connection,  it  is  well  to  remember  that  fecal  accumulations 
are  more  frequently  encountered  in  the  cecum  and  ascending 
colon  than  elsewhere. 


Fir.    239. — The    left    lower   abdomen.     The    organs    commonly    affecte*!,    and    the    areas   ac- 
cordingly of  particular  interest,  are  indicated  by  the  stippling.     (From  Crossen.) 

If  the  palpation  of  the  ascending  colon  in  the  dorsal  decubitus 
is  not  entirely  satisfactory,  the  maneuver  should  be  repeated  with 
the  patient  occupying  the  left  lateral  decubitus  with  the  knees 
drawn  up  in  order  to  relax  the  tension  of  the  abdominal  muscles. 
As  the  ascending  colon  is  moored  to  the  anterior  face  of  the  right 
kidney  by  areolar  tissue,  this  portion  of  the  intestinal  tra<»>  ^« 


ti'/ft^.  tbf  U  G«  applied  1*  tlw 

n04t  ftnffl'«  tiSf  tibe  ^ivn»  of  the  r>lf>    Hare,  if  Che 

w*M,  M  M  »*r}  fr»^4UtotJjr  ibe  ca^,  tW  rifkt  aad  left  hal^«s  ttf 
till*  (f'/fti'^n  '/f  th^  tfii«%tin<e  Bost  be  p^pstrd  in  different  diree- 
itottk.  y^'hil"  th*-  normal  mn^ytne  eoloa  is  e»co«iit<iit.J  mt  t^ 
Jry/'l  ^f  ^if  ;i^K/v^  ilir  umbili^uA,  io  eDteropCosii  it  mmj  be  eneonii- 
t'T'"}  M  low  M  Oi«*  iiymphy«u  pahn. 

Th**  thki*^n4mfj  n,ton  \n  palpatf^l  with  the  p«tieDt  in  the  dorsal 
tU'vu\n\u%  uT  in  th'-  rikrhi  latt-ral  decubitiu,  the  teehnie  of  the 
\'XhtumnU'm  i'tiTr*'*\t*tnt\tu\t  in  all  its  canentials  to  the  method 
i'rii(il'i>'''l  Ml  |»«lf»/ili'fri  of  ih''  jisc^rjding  coIoil 

\*ii\\Hi\\hu  ut  th<'  Mif/moul  flfj-urf  is  pfrformed  with  the  fxatient 
HI  \h»-  ilufHul  <|f'iil»ituH,  llj<'  *'xamirMT.  seated  at  the  left  side  of  the 
H(»h,j«''i,  \thtritn/  111*'  fiiitfiTX  of  llii'  ri^flit  hand  upon  the  abdomen 
111  nyrUt  (uii/ti'1  Io  tin*  t'lmrm'  of  tli**  >fut,  rolling  the  intestine  be- 
Iwrt'n  lilt'  fiii|/(vr  h|)H  and  IIji*  ilitu-  foHsa,  searching  for  tender- 
rifn»v  iiiini'tdur  r»u»ifjly.  tuiiiMr.  or  f-M-al  i»i|iaction.  As  a  general 
i«i(«<  inijiiirriil  IVri'H  will  rrailily  |)i1  ii|>')n  pressure,  whereas  a  solid 
huiiMf  Will  I'jiil  Io  ilo  HO.  Mo<l4'ra1<'  !«Mjd<'rness  over  the  sigmoid  is 
1)1)1  )MrnM|i(*'(illv  riirMMitl<*r<'tl  hi  I  he  course  of  diarrhea  from  any 
I'MiiHi',  Htu\  In  <lvH)'iil«'rv  of  Hpri-idr  oritrin  it  is  as  miieh  more  pro- 

iioniii'i'il 

rtnuKHUut       Ah  ill  llie  euM*  cif  tlif  sTtuill  intestine,  the  findings 

ii|M*ri  |u<r<'UHMi<.ii  of  III lini  iirr  vnriiiltle  niul  extremely  diffie"! 

of  enrn-fl  muiI  ju-funiti'  iiiliM'iiri'tnlion.  The  note  elicited  i 
pereiiNHii.il  of  llu-  etilon  i-ontiiining  gas  is  frfinldy  tympaiiiti* 
melrilhr.  i1h  nurihtx  nnd  |»il<'h  vnryiiik'  with  the  tension  of 
nilitiiii'  \v»Uh.     Yd    ■•   **'  'vfjH'lioally   imposvihlc  a\   llie  bedsii 
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cliflferpnliate  the  percussion  sounds  elicited  upon  percussion  of 
the  stomach,  the  small  intestine,  and  the  colon  with  any  degree 
of  accuracy,  as  the  quality  and  pitch  of  the  sounds  vary  with 
variations  in  the  tension  of  the  walls  of  the  various  portions  of 
the  intestinal  tract  j  and  it  is  possible  for  coils  of  the  small  in- 
testine, in  spite  of  their  lesser  size  and  capacity  to  yield  a  tympan- 
itic note  quite  analogous  to  that  which  is  generated  in  the  moder- 
ately distended  colon  when  the  coils  of  the  small  intestine  are 
strongly  distciulfd  with  gas  and  their  walls  rendered  very  tense. 
The  tympany  of  the  transverse  colon  is  differentiated  from  that 


Fig,    J40. —  raJ[ia.ti(jn    of    asct-ndirig    colon. 

of  the  stomach  with  most  ease  when  the  latter  organ  is  partially 
filled  with  fluid.  The  presence  of  ft*cal  accumulations  in  the  vari- 
ous portions  of  the  large  intestine  masks  the  tympanitic  quality 
of  the  percussion  note,  yielding  varying  degrees  of  dullness  upon 
percussion. 

AuM:ititati(fH. — The  chief  value  of  auscultation  in  connection 
with  the  examination  of  the  large  intestine  is  in  auscultatory  per- 
cussion in  differentiating  the  gastric  and  the  colonic  tympany. 
Auscultation  frequently  reveals  the  presence  of  gurgling  sounds 
over  the  cecum  in  the  presence  of  typhoid  fever,  w^hich  are  in  no 
wise  pathognomonic  of  this  disease.     Similarly,  in  the  presp*"*-" 
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of  severe  diarrhea  or  dysentery  gurgling  is  encountered  over  the 
sigmoid  flexure. 

Very  rarely  is  the  examiner  able  to  detect  upon  auscultation  a 
peritoneal  friction  sound  in  the  presence  of  inflammation  of  the 
walls  of  the  colon  or  in  the  presence  of  miliary  tuberculosis  or 
malignant  disease  of  this  tract. 

The  physical  examination  of  the  gastrointestinal  tract  should 
in  all  eases  be  abetted  by  the  chemical  and  microscopical  exam- 
iimtion  of  the  gastric  contents  and  the  feces,  by  illumination  of 
the  rectum;  and  when  pathologic  lesions  of  the  tract  are  sus- 
pected, fluoroscopy  should  be  practiced  by  a  skilled  roentgen- 
ologist. 


EXAMINATION  OF  THE  PANCREAS 


Clinical  Anatomy. — The  pancreas  is  an  elongated,  solid  organ, 
comprj.siiig  a  head,  iicek,  body,  and  tail,  situated  deeply  in  the  epi- 
gastric region,  its  tail,  however,  extending  into  the  left  hypochron- 
driac  region. 

The  paiKTeas  in  the  adult  subject  is  approximately  six  inches 
in  length,  and  its  location  in  the  abdominal  cavity  corresponds  to 
the  level  of  the  first  and  second  lumbar  vertebrfe.  The  head  of 
the  pancreas  is  encircled  by  the  second  and  third  portions  of  the 
duodenum,  the  common  bile  duct  intervening  between  the  two 
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structures,  while  the  tail  extends  toward  the  left  and  is  in  relation 
with  the  hilum  of  the  spleen. 

The  body  of  the  pancreas  is  roughly  prismatic  in  shape  and 
possesses  three  surfaces,  which   respectively  are   directed  ante- 


Fij.  242, — Relations   of    iianrrcas    to   adjacent    viscera. 
^  aorta:  i.  inferior  vena  cava;    ?,  esophaguf*;  4,  splenic  artery i  5  and  d,  ureters;  KK, 
right  kidney;  LK,  left  kidney;  D,  duodenum;  P,  pancreas;  S,  sjilecii.     (From  f\isetidrath-> 

riorly,  posteriorly,  and  inferiorly.  The  anterior  surface,  covered 
by  the  peritoneum  of  the  lesser  sac,  is  in  relation  with  the  poste- 
rior wall  of  the  stoniaeli,  the  transverse  colon,  and  a  few  coils  of 
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the  small  intestine.  The  posterior  surface,  devoid  of  peritoneal 
covering,  rests  upon  the  abdominal  aorta,  the  inferior  vena  cava, 
the  right  crus  of  the  diaphragm,  the  splenic  vein,  the  left  kidney, 
renal  vessels,  and  suprarenal  capsule,  and  the  eoniinoncement  of 
llie  superior  luesenterie  artery.  The  posterior  aspect  of  the  neck 
of  the  pancreas  is  in  relation  with  the  commencement  of  the  portal 
vein.  The  inferior  surface  is  in  relation  Avith  the  duodenojejunal 
flexure  of  the  small  intestine,  a  few  coils  of  the  jejunum,  and  its 
left  extremity  rests  upon  the  splenic  flexure  of  the  colon.  As  a 
result  of  the  intimate  relation  of  the  pancreas  to  so  many  impor- 
tant blond  vessels,  enlargements  of  the  gland  are  not  infrequently 
attended  by  vaseular  limits  tliie  to  narrowing  of  the  lumen  of  one 
or  more  of  lliese  vaseular  trunks.  Similarly,  in  malignant  dis- 
ease of  the  liend  of  the  panereas,  the  common  bile  duet,  interven- 
ing between  Ihis  portion  of  tlie  gland  and  the  second  portion  of 
the  dunderiuni  is  frequently  compressed  with  the  production  of 
icterus,  wliicli  nuiy  sinndate  tluit  of  hepatic  disease. 

The  prinerefUir  sci'rction  is  conveyed  to  the  second  portion  of 
the  duodeiinin  by  the  pimereatie  duet  of  Wirsung,  which  orapties 
its  etintents  iulo  this  fjortion  u\'  the  intestine  by  a  common  orifice 
with  the  eomnioii  liile  duet.  Oeeasioiially  the  panereas  possesses 
an  accessory  exrretnry  duet,  tjio  duet  nf  Santorini,  which  empties 
its  e(niti«iits  into  the  sennid  portion  of  the  duodenum  approxi- 
mately one  inch  above  the  level  of  the  <irifiee  of  the  principal  pan- 
ereatir  duct.  .Stenosis  of  the  [jauereiitie  duct  usually  leads  to  cys- 
tic eiiJargrniriit  itf  the  panereas;  and  the  entrance  of  infective 
bacteria  from  the  intestine  by  way  of  tlie  pancreatic  duct  may 
induce  suppurative  disease  nf  the  pancreas.  Jlalignaiit  disease 
of  the  panereas  usually  involves  the  head  of  the  gland  to  the  ex- 
clusion of  other  i>ortions.  and  eareinoma  eomes  first  in  frequency 
among  panereatie  morbid  growths,  although  sarcoma  and  ade- 
noma also  attaek  the  gland. 

The  pancreas  crosses  the  lower  portion  of  the  epigastric  region, 
the  tail  of  the  gland  exfending  approximately  two  inches  into  the 
left  hypoehondriae  region,  and  the  htwer  extremity  of  the  head 
of  Ihe  glarnl  dipping  into  the  upper  portitui  of  the  umbilical  re- 
gion. The  lowest  point  of  the  gland  occupies  a  position  approxi- 
mately three  inehes  above  the  umhilieus. 

Physical  Examination.— Owing  to  the  profound  situation  of 
pancreas  in  the  abdominal  cavity  and  as  a  result  of  its  ra 
ilatly  prismatic  conformation,  physical  examination  of  the  o 
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practically  resolves  itself  into  the  practice  of  palpation,  occasion- 
ally aided  and  abetted  by  auscultation. 

The  examiner  will  very  rarely  be  able  to  palpate  the  normal 
pancreas,  save  possibly  in  the  emaciated  subject  with  diastasis  of 
the  rectus  muscles.  Leube  and  Ewald  have  been  able  to  palpate 
the  normal  organ  when  the  stomach  and  intestine  were  ?mpty; 
but  as  a  rule,  the  examiner  may  anticipate  considerable  difficulty 
in  palpation  of  the  normal  pancreas. 

When  a  mass  is  encountered  in  the  deeper  portion  of  the  lower 
epigastric  or  upper  umbilical  region,  it  may  be  due  to  a  solid 
tumor  or  a  cyst  of  the  pancreas;  and  pancreatic  solid  tumors  in 
the  vast  majority  of  cases  are  carcinomatous. 

A  tumor  arising  from  the  pancreas  is  apt  to  be  mistaken  for  a 
tumor  of  the  pylorus,  a  distended  gall  bladder,  aortic  aneurysm, 
or  a  tumor  of  the  transverse  colon.  A  pyloric  tumor  is  always 
more  superficial  than  is  a  pancreatic  growth.  Moreover,  a  tumor 
at  the  pylorus  is  freely  movable,  in  marked  contrast  to  the  immo- 
bility of  pancreatic  tumors,  and  pyloric  tumors  are  prone  to  pro- 
duce pyloric  stenosis  with  consequent  gastrectasis.  A  distended 
gall  bladder  exhibits  lateral  mobility;  it  is  more  superficial  than 
is  a  tumor  of  the  pancreas;  and  it  is  not  accompanied  by  glycosuria 
and  fatty  stools  as  are  pancreatic  growths  very  frequently. 

A  pancreatic  tumor  may  be  elevated  with  each  pulsation  of  the 
abdominal  aorta,  simulating  aortic  aneurysm;  but  while  the  pulsa- 
tion of  aortic  aneurysm  is  expansile  and  is  exercised  in  all  direc- 
tions, that  of  a  superjacent  pancreatic  tumor  is  not  expansile,  the 
mass  being  simply  elevated  with  each  pulsation  of  the  subjacent 
aorta. 

A  tumor  of  the  transverse  colon  is  very  superficial ;  it  is  freely 
mobile ;  it  is  prone  to  cause  constipation ;  and  blood  is  frequently 
demonstrable  in  the  stools  with  such  growths. 

A  pancreatic  cyst  occasionally  acquires  a  considerable  size,  and 
manifests  itself  upon  palpation  as  a  resistant,  fluctuating  tumor. 
There  is  danger  of  confounding  them  with  hydatid  cysts  of  the 
liver,  or  with  ovarian  cysts  when  these  attain  huge  dimensions. 
In  the  differential  diagnosis  of  pancreatic  and  ovarian  cysts, 
Kuester  has  directed  attention  to  the  fact  that  in  the  case  of  pan- 
creatic cyst  the  inferior  border  of  the  cyst  is  always  separated 
from  the  symphysis  pubis  by  a  considerable  zone  of  intestinal 
tympany,  whereas  in  the  case  of  a  cyst  springing  from  the  ovary 
this  zone  of  tympany  in  the  hypogastric  region  is  absent.  In  the 
differentiation  of  pancreatic  cysts  and  hydatid  cysts  of  hepatic 


CHAPTER  XXV 

EXAMINATION  OF  THE  LIVER  AND  GALL  BLADDER 

Clinical  Anatomy. — The  liver,  the  largest  gland  of  the  body, 
occupies  the  upper  right  quadrant  of  the  abdominal  cavity,  lying 
in  the  right  hypochondriac  region,  the  larger  portion  of  the 
epigastric  region,  the  thin  extremity  of  the  left  lobe  extending 
into  the  left  hypochondriac  region,  and  the  inferior  extremity  of  the 
right  lobe  invading  the  right  lumbar  region  for  a  short  distance. 
The  liver  is  roughly  wedge-shaped,  with  the  wide  base  directed 
toward  the  right,  and  the  thin  sharp  edge  of  the  wedge  directed 
toward  the  left  side  of  the  abdomen.  The  normal  adult  liver 
measures  eight  to  nine  inches  transversely,  six  to  seven  inches 
vertically  at  the  base  of  the  wedge,  and  four  to  five  inches  antero- 
posteriorly  at  a  point  on  a  level  with  the  upper  border  of  the  right 
kidney. 

The  liver  is  divided  into  two  unequal  portions,  the  right  and 
left  lobes,  by  the  falciform  ligament  and  longitudinal  fissure,  the 
right  lobe  greatly  exceeding  the  left  lobe  in  size.  At  the  point 
where  the  falciform  ligament  joins  the  inferior  margin  of  the 
liver  there  is  a  small  notch,  the  umbilical  notch,  which  is  situated 
at  the  level  of  the  ninth  right  costal  cartilage  one  inch  to  the  right 
of  the  median  line.  Slightly  beyond  this  notch  the  liver  presents 
a  second  notch,  in  which  is  lodged  the  fundus  of  the  gall  bladder, 
corresponding  to  the  junction  of  the  ninth  rib  and  the  right  bor- 
der of  the  rectus  muscle. 

The  superior  surface  of  the  liver,  smooth  and  convex,  is  closely 
applied  to  the  concave  right  vault  of  the  diaphragm.  Upon  its 
central  portion  the  superior  surface  of  the  liver  presents  a  shal- 
low depression,  the  cardiac  depression,  corresponding  to  the  posi- 
tion of  the  heart  upon  the  superior  surface  of  the  diaphragm. 

The  anterior  surface  of  the  liver  is  applied  to  the  inferior  sur- 
face of  the  diaphragm,  which  separates  it  from  the  lower  ribs  and 
their  cartilages  upon  the  right  and  left  sides,  while  in  the  median 
line  it  comes  into  direct  contact  with  the  anterior  abdominal  wall 
in  the  subcostal  angle. 

The  right  and  posterior  surfaces  of  the  liver  are  in  contact  with 
the  inferior  aspect  of  the  diaphragm,  which  separates  the  liver 
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from  the  right  pleural  cavity  and  the  lower  border 
lung. 

The  infenor  surface  of  the  liver,  directed  somewhat  p 
and  toward  the  left,  is  in  relation  with  the  stomach  th 
flexure  of  the  colon,  the  right  kidney  and  suprarenal 
the  second  portion  of  the  duodenum  and  the  gall  bladder 


Fig.  243.— The  right  ufiptr  abdomen.     The  site  of  ihr  gat)  bladder,  ihc  area  of  pai 
intcrrst  in   (hit  region  is  indicated  By  Ihe  letters  CM.     (From  Croswn.) 

The  hepatic  parcijcliyma  is  enclosed  in  a  fibrous  capsule,  y 
is  in  turn  invested  with  peritoneum  with  the  exception  of  a  He 
portion  of  the  posterior  surface  of  the  liver,  constituting 
'*bare  area"  of  the  organ,  which  is  united  to  the  inferior  sui 
of  the  diaphragm  hy  rirfnjar  tissue.    During  the  course  of  im 
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matory  disease  of  the  organ  the  serous  investment  occasionally 
becomes  rugose  and  roughened  with  the  production  of  a  peritoneal 
friction  sound  upon  the  respiratory  movements  of  the  organ  or 
upon  manipulation  of  the  abdominal  wall  in  the  hepatic  region. 

In  addition  to  the  coronary  ligament,  the  liver  is  retained  in 
position  by  the  falciform  ligament,  the  round  ligament,  and  two 
lateral  ligaments.  The  falciform  ligament  is  a  broad  fold  of 
peritoneum  which  is  attached  on  the  one  hand  to  the  inferior  sur- 
face of  the  liver  at  the  umbilical  notch,  and  upon  the  other  hand 
to  the  inferior  surface  of  the  diaphragm  and  to  the  posterior  sur- 
face of  the  sheath  of  the  rectus  muscle  as  low  as  the  umbilicus. 
The  round  ligament  is  a  small  fibrous  cord  representing  the  rem- 
nants of  the  umbilical  vein  after  it  has  undergone  occlusion.  It 
passes  from  the  umbilicus  in  the  free  margin  of  the  falciform  lig- 
ament to  the  umbilical  notch  of  the  liver,  whence  it  passes  along 
the  umbilical  fissure  upon  the  inferior  surface  of  the  liver,  to  be 
continued  upon  the  posterior  surface  of  the  organ  as  the  imper- 
vious ductus  venosus  up  to  the  inferior  vena  cava.  The  lateral 
ligaments  attach  the  extremities  of  the  liver  to  the  inferior  sur- 
face of  the  diaphragm,  being  largely  composed  of  the  lateral  re- 
ilections  of  the  coronary  ligament. 

The  liver  is  supported  in  the  abdominal  cavity  partially  by 
virtue  of  its  ligamentous  connections  with  the  abdominal  walls, 
partially  by  an  areolar  attachment  to  the  inferior  aspect  of  the 
diaphragm  in  the  "bare  area"  of  the  posterior  surface  of  the 
organ,  and  partially  by  the  pressure  which  is  exerted  upon  the 
organ  by  the  other  abdominal  viscera.  In  the  event  of  relaxation 
of  the  hepatic  ligaments,  the  liver  falls  downward  to  occupy  a 
lower  level  in  the  abdominal  cavity ;  and  in  the  presence  of  gen- 
eral visceroptosis  the  liver  shares  in  the  descent  of  the  abdominal 
viscera. 

The  liver  is  movable  within  certain  limits.  Owing  to  its  accu- 
rate apposition  with  the  inferior  surface  of  the  diaphragm,  it 
participates  in  the  respiratory  excursions  of  this  muscle,  descend- 
ing during  inspiration  and  ascending  during  expiration.  The 
weight  of  a  right-sided  pleural  effusion  or  the  pressure  exerted  in 
right  pneumothorax  is  equally  capable  of  depressing  the  liver  and 
causing  its  sharp  inferior  border  to  project  below  the  right  costal 
arch. 

The  habitual  wearing  of  tight  clothing  exercises  a  distinct 
influence  upon  the  form  and  the  position  of  the  liver.  There  is 
under  these  circumstances  a  progressive  flattening  of  the  superior 
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«f  tk»  i>n.>B  with  II  concomitant  lengrthening  of  the  liglst 
vpoB  vkich  is  frequently  noted  a  constriction 
t*  Xht  edge  of  the  costal  arch,  the  tapering  low^r 
ntfliillT  «f  tlw  Hc^t  lake  in  this  state  constituting  Riedel's  \ol)t 
TW  ^Mtal  rrwi  mmd  liepatic  artery  enter  the  transverse  fissnre 
•I  IW  liver  Wlvx^en  the  layers  of  the  gastrohepatic  omentum. 
«4kli  «IMK«  the  Urer  with  the  stomach.  The  hepatic  duet,  in 
d^Mae  Tt>lal>iMi  with  ihrae  vessels,  pastes  downward  from  the  tran^ 
^>rrs*  ^^s^ure  l*eiwy<en  the  Uyers  of  the  same  omentum. 

mMtt,  the  rwiervoir  for  the  bile,  reposes  in  a  shallow 


tit    ,MI  — Car»ei   Uvrr. 

di»pn*ssiuii  upon  i\w  hifcrior  surface  of  the  right  lobe  of  the  liver, 
thr  lip  of  iht'  fmjdus  nifoliuiij  the  aulerior  abdomiual  wall  in  the 
notch  upon  the  infrriur  l>onler  of  thp  liver  sitiuited  at  the  junction 
of  the  ninth  right  costal  cartilage  with  the  outer  border  of  the 
rijrht  rectus  nniselc. 

Tlie  gall  bladder  is  a  pear-shaped  sac  which  is  approximately 
four  inches  in  length  and  one  and  one-half  inches  in  diameter 
when  moderately  distoidcd.  Prom  the  fundus  of  the  sac,  the  body 
tapers  to  form  the  neck«.  which  in  turn  terminates  in  the  cystic 
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duct,  which  unites  with  the  hepatic  duet  to  form  the  common  bile 
duct. 

The  common  bile  duct,  the  common  excretory  duct  of  the  liver 
and  the  gall  bladder  is  approximately  three  inches  in  length.  It 
descends  in  the  folds  of  the  lesser  omentum,  passing  behind  the 
first  portion  of  the  duodenum,  and  passing  between  the  head  of 
the  pancreas  and  the  descending  portion  of  the  duodenum,  it  emp- 
ties its  contents  into  the  second  portion  of  the  duodenum  usually 
by  a  common  orifice  with  the  pancreatic  duct.  As  a  result  of  the 
relations  of  the  common  bile  duct  to  the  pancreatic  head  and  the 
descending  portion  of  the  duodenum,  stenosis  of  the  duct  fre- 
quently ensues  in  the  event  of  malignant  disease  of  the  head  of 
the  pancreas  with  the  production  of  hepatic  enlargement  and 
icterus.  Stenosis  of  the  duct  may  also  ensue  as  the  result  of  the 
lodgment  of  gallstones  along  its  course.  In  the  event  of  the  im- 
paction of  a  large  gallstone  at  the  common  orifice  of  the  common 
bile  duct  and  of  the  pancreatic  duct,  it  has  been  demonstrated 
that  the  pressure  of  the  bile  in  the  common  duct  is  capable  of  over- 
coming the  pressure  in  the  pancreatic  duct,  with  the  result  that 
bile  accumulates  in  the  pancreatic  duct,  perhaps  with  the  pro- 
duction of  inflammation  of  the  pancreas. 

Surface  Topography. — The  superior  border  of  the  liver  cor- 
responds to  the  level  of  the  lower  border  of  the  sixth  rib  in  the 
midclavicular  line,  the  lower  border  of  the  eighth  rib  in  the  mid- 
axillary  line,  and  the  lower  border  of  the  tenth  rib  in  the  scapular 
line. 

The  inferior  border  of  the  liver  corresponds  to  a  line  drawn 
downward  and  toward  the  right  from  the  lower  border  of  the 
sixth  rib  in  the  left  midclavicular  line,  the  point  upon  the  sur- 
face corresponding  to  the  left  extremity  of  the  organ,  the  line 
crossing  the  left  costal  arch  at  the  eighth  costal  cartilage,  the 
median  line  four  inches  below  the  ensiform  cartilage,  the  right 
costal  arch  at  the  ninth  costal  cartilage,  the  lower  border  of  the 
tenth  rib  in  the  midaxillary  line,  and  the  lower  border  of  the 
eleventh  rib  in  the  scapular  line. 

Physical  Examination. — Inspection. — Inspection  of  the  hepatic 
region  of  the  abdomen  is  practiced  to  the  best  advantage  with  the 
subject  in  the  upright  or  sitting  posture;  and  the  examination 
should  be  conducted  under  oblique  illumination  of  the  abdominal 
wall.  The  examiner  assumes  a  position  to  the  right  side  and  a 
little  distance  in  advance  of  the  subject,  and  studies  the  contour 
of  the  right  hypochondriac  region  during  deep  inspiration  on  the 
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part  of  the  patient.  In  the  normal  adult  subject  this  regi 
the  abdomen  will  not  be  observed  to  present  any  departure 
the  aspect  of  the  opposite  side  so  long  as  the  liver  is  of  n< 
volume  and  is  maintained  in  its  normal  habitat.  In  the  ehil 
the  contrary,  in  whom  the  liver  is  uncommonly  large  in  pr 
tion  to  the  dimensions  of  the  adult  organ,  it  is  not  infrequ 
observed  that  a  furrow  rises  and  falls  with  the  movemen 
expiration  and  inspiration,  which  indeed  may  descend  to  the 
of  the  umbilicus  in  this  class  of  subjects.  When  this  furr< 
observed  in  tlie  adult  mule,  it  is  significant  of  downward  disf 
ment  of  the  liver  or  of  enlargement  of  the  organ. 

Any  extensive  degree  of  enlargement  of  the  liver  is  manif* 
by  undue  prominence  of  tlu*  right  costal  margiu  with  fullne 
the  right  hypochondriac  and  the  epigastric  regions,  whicl 
cases  t>f  excessive  hepatic  enlargement  may  extend  to  the  e 
anterior  abdominal  wall.  Under  these  circumstances  it  is, 
rulCj  easy  to  perceive  an  inspiratory  depression  and  an  expin 
elevation  of  the  inferior  luirder  cif  the  organ.  It  is  very  impoi 
to  oliserve  that  in  the  case  of  flaring  of  the  lower  right  e 
arch  as  a  result  of  liejiatie  enlargements  the  intercostal  space 
not  obliterated,  and  that  they  cnn  be  readily  palpated  throng 
their  entire  extent;  whereas  in  the  event  of  tiaring  of  the  c 
arch  as  the  result  of  an  extensive  pleural  effusion  the  intersi 
are  obHteratcd.  In  the  ease  of  pleurisy  with  effusion  the  i: 
th<»raeic  excess  of  pressure  is  exerted  in  a  direction  dowm 
and  outward,  whence  it  follows  that  the  lower  costal  arch  is 
thily  pr<unincnt.  while  the  ritts  and  intercostal  spaces  confor 
their  norma!  courses;  whereas  in  the  case  of  protrusion  of 
costal  areh  from  hepatic  cnhirgement  the  intraabdominal  pres 
is  exerted  in  a  direction  upward  and  forward  with  the  result 
the  lower  ribs  undergo  jin  aluinrinal  torsion,  their  internal 
faces  becoming  inferior  and  their  external  surfaces  being  din 
Kuperlorly. 

In  inter])reting  respiratory  nioliiiity  (ff  tumors  arising  in 
upper  abdrunitial  cavity,  the  examiner  should  bear  in  mind 
growths  of  the  liver  and  of  the  spleen  alone  possess  a  true 
piratory  mobility;  that  respiratory  excursions  are  always  i 
pronounced  uptni  the  side  of  the  Hver  on  account  of  its  mor 
timate  relation  to  a  more  extensive  surface  of  the  infer sor  a) 
of  the  diaphragm;  ajid  that  respir»*^J>'  innoveraeiU  is  onlj 
parted  to  growths  of  tlie  stomach  or  ^^^*^^^^«  xvhen  these  1 
have  contracted  adhesions  with  the  l'^^^^^         '  ^  ^^^^  ^V^^en,  ^ 
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result  in  the  transmission  of  false  respiratory  movements  to  these 
growths. 

The  detection  of  mobile  excursions  of  the  inferior  border  of 
the  liver  below  the  right  costal  arch  does  not,  however,  point  in- 
variably to  enlargement  of  the  organ.  The  abnormally  low  posi- 
tion of  this  sharp  margin  of  the  organ  may  be  due  to  displacement 
downward  of  the  liver  by  an  increase  in  the  intrathoracic  pressure 
which  is  exerted  upon  the  superior  aspect  of  the  diaphragm,  or 
it  may  be  due  to  a  falling  of  the  liver  as  the  result  of  relaxation 
of  its  suspensory  ligaments. 

Of  these  two  factors,  the  former  operates  with  the  greater  fre- 
quency in  the  production  of  depression  of  the  liver.  In  the  pres- 
ence of  extensive  effusion  into  the  right  pleural  sac  in  sero- 
fibrinous pleurisy,  in  the  event  of  the  development  of  hydro-  or 
pyopneumothorax,  in  the  course  of  an  extensive  pericardial  effu- 
sion, or  as  the  result  of  the  progressive  development  of  neoplasms 
in  the  mediastinum,  the  liver  is  forced  downward  in  the  abdominal 
cavity  and  its  inferior  border  becomes  perceptible  below  the  right 
costal  arch.  Relaxation  of  the  hepatic  ligaments,  permitting  the 
liver  to  fall  to  an  abnormally  low  level  in  the  abdominal  cavity, 
is  encountered  most  frequently  in  multiparaB  in  whom  successive 
pregnancies  have  caused  general  relaxation  of  the  abdominal 
walls,  and  hepatoptosis  in  these  eases  is  often  merely  part  and 
parcel  of  general  visceroptosis. 

Only  occasionally  is  it  possible  upon  inspection  of  the  respira- 
tory excursions  of  an  enlarged  liver  to  detect  local  protrusions 
of  the  inferior  border  of  the  organ,  which  are  in  some  instances 
produced  by  a  solid  tumor  of  the  organ,  in  other  cases  are  due  to 
abscess,  and  yet  again  to  cystic  tumors  of  the  organ.  Also,  occa- 
sionally in  the  course  of  hepatic  abscess  or  neoplasm  adhesions 
form  between  the  liver  and  the  abdominal  wall,  with  the  con- 
sequent participation  of  the  latter  in  the  morbid  state  of  the  liver. 
In  these  instances  one  occasionally  encounters  in  the  hepatic  area 
a  circumscribed  protrusion  of  the  ventral  abdominal  wall  which 
may  be  the  site  of  fluctuation  or  which  may  be  discolored  and  sen- 
sitive to  pressure. 

A  local  protrusion  below  the  right  costal  arch  at  the  junction 
of  the  ninth  right  costal  cartilage  with  the  outer  border  of  the 
right  rectus  muscle  is  frequently  encountered  in  distention  of  the 
gall  bladder  with  bile,  serous  fluid,  or  purulent  material.  Sim- 
ilarly, in  the  presence  of  carcinoma  of  the  gall  bladder  the  nodu- 
lar rigid  wall  of  the  viscus  frequently  causes  circumscribed  prom- 
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inence  in  this  area.  A  distended  gall  bladder  retains  in  general 
the  original  contour  of  this  viscus,  and  presents  upon  inspection 
a  circumscribed  pyriform  elevation  of  the  abdominal  wall.  The 
fundus  of  the  gall  bladder  under  these  circnmstanees  may  be 
encountered  as  low  as  the  umbilicus. 

When  a  large  protni.sion  is  eneountered  in  the  lower  anterior 
and  lateral  portions  of  the  hepatic  area,  the  examiner  should  bear 
in  mind  the  possibility  of  the  existence  of  a  corset  liver  in  the 
female  subject.  This  deformity  of  the  liver  may  extend  even  to 
the  level  of  the  iliac  crest;  and  when  it  is  overlapped  by  coils  of 
intestine,  it  may  readily  be  mistaken  for  a  new  growth  springing 
from  the  right  kidney  or  the  ascending  colon. 

A  visible  systolic  pulsation  of  the  liver  is  occasionally  noted  in 
connection  with  tricuspid  regurgitation,  though  usually  the  pulsa- 
tion reqiiin^s  bimaiuuil  i>a]pation  for  its  recognition.  Similarly, 
in  the  case  of  the  enlarged  liver,  tlie  systolic  pulsation  of  the  sub- 
jacent abdominal  aorta  may  be  imparted  to  the  liver,  when  it  is 
manifested  in  tiie  form  of  a  simple  rising  and  falling  of  the  organ 
and  not  in  the  form  of  a  true  expansile  pulsation.  A  transmitted 
impulse  conveyed  to  the  liver  hy  the  impact  of  an  over-acting 
heart  should  not  be  mistaken  for  a  true  pulsation  of  the  liver. 

PaJpatlon, — lu  practicing  palpation  of  the  inferior  hepatic 
border  the  patient  should  assume  the  dorsal  decubitus  with  the 
knees  drawn  up  and  supported.  The  examiner,  seated  upon  the 
right  side  of  the  patient,  sliould  place  the  finger-tips  of  the  right 
hand  upon  the  abdominal  .surface  immediately  below  the  right 
costal  arch,  and  by  gradually  sinking  the  finger-tips  into  the  ab- 
dominal wall,  should  seek  for  the  lower  margin  of  the  Hver.  If  it  be 
found  that  the  liver  projects  below  the  costal  margin,  the  examiner 
should  apffly  both  hands  flat  upon  the  abdomen,  and  by  downward 
pressure  cause  the  finger-tips  to  glide  over  the  exposed  portion  of 
the  liver,  searching  for  tenderness,  any  abnormality  in  contour, 
and  investigating  the  consistence  of  the  organ. 

In  the  normal  adult  subject  the  inferior  border  of  the  liver  will 
not  bo  encountered  below  the  costal  arch  in  the  male  subject.  In 
the  female  subject,  on  the  contrary,  as  the  result  of  the  habitual 
use  of  clothing  which  constricts  the  lower  portion  of  the  thorax, 
the  inferior  border  of  the  liver  not  infrciiuently  occupies  a  position 
below  the  right  costal  margin.  In  muUiparie  the  relaxation  of  the 
abdominal  walls  and  of  the  suspensory  ligaments  of  the  liver  tends 
further  to  produce  lowering  of  the  liver  in  these  subjects.     In 
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young  children  the  inferior  border  of  the  liver  is  very  frequently 
encountered  below  the  costal  margin. 

If  the  inferior  margin  of  the  liver  is  not  encountered  below  the 
costal  margin,  the  examiner  should  place  the  finger-tips  of  both 
hands  upon  the  abdominal  surface  just  below  the  costal  arch  and 
should  press  inward  and  upward  beneath  the  costal  arch  as  far  as  is 
possible.  The  subject  is  directed  to  inspire  deeply,  when  during 
inspiration  the  liver  will  be  felt  to  descend  with  the  descent  of 
the  diaphragm  and  to  become  palpable  at  the  completion  of  inspira- 
tion. By  the  procedure  first  described  an  enlarged  liver  or  a  de- 
pressed liver  will  be  revealed  projecting  below  the  costal  arch; 
while,  by  the  second  maneuver,  a  normal  or  contracted  liver  may 
frequently  be  palpated. 


Fig.  245. — Indicating  the  site  for  tenderness  or  a  mass  due  to  disease  ot  the  gall 
bbddcr.  It  may  be  found  anywhere  from  the  point  indicated  downward  and  outward 
to  the  margin  of  the  ribs  on  the  right  side.     (From  Crossen.) 

Tlie  facility  with  which  tlie  liver  is  palpated  is  markedly  in- 
fluenced by  the  state  of  the  abdominal  walls.  An  exc^sive  deposi- 
tion of  fat  in  the  walls  impedes  and  occasionally  renders  quite 
unsatisfactory  the  exploration  of  the  liver  by  palpation.  In  the 
multipara,  on  the  contrary,  with  relaxation  of  the  abdominal  walls 
and  with  possible  diastasis  of  the  recti,  the  manual  exploration  of 
the  organ  is  rendered  so  much  the  more  easy. 

Similarly,  the  presence  of  gas  or  fluid  in  the  intestinal  tract  or 
in  the  abdominal  cavity  is  a  frequent  cause  of  confusion  in  pal- 
pation of  the  liver.  In  the  presence  of  ascites,  which  is  so  often  due 
to  hepatic  affections  and  renders  a  careful  palpation  of  the  organ 
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SO  desirable,  tlie  examiner  is  occasionally  able  to  reach  the  inferior 
border  of  the  liver  by  exercising  a  few  rather  sharp,  jerky  pal- 
pating movements  toward  the  lower  border  of  the  organ,  which 
by  crowding  the  fluid  aside  enables  him  to  reach  the  liver.  In  this 
class  of  patients  the  examination  is  further  facilitated  by  placing 
the  patient  in  the  left  lateral  decubitus  or  in  the  genupectoral 
position.  In  tlie  case  of  ascites  of  suspected  hepatic  origin,  the 
fluid  should  be  evacuated  from  the  abdominal  cavity,  whereupon 
I>alpjitJon  of  till'  liver  becomes  very  easy  and  is  apt  to  reveal  some 
very  strjkin«  lindings. 

Enliirfjemcnt  of  the  liver  aecompaniea  the  acute  infectious  fevers, 
fally  iuiiltration  of  the  organ,  chronic  passive  congestion  of  the 


j  !'.(lj"uniiii   uf  liver. 

i>r«,Mn,  and  jiinyloid  disrase  of  the  liver.  Similarly,  hepatic  enlarge- 
ment attends  Weil's  diseas*-,  liepntie  absecss,  eareiiioma  or  gumma 
of  ibe  ()r<;nn,  leukemia,  bypertrophie  hepntie  cirrhosis,  eehinocoecus 
cyst,  and  Banti's  disease. 

In  every  case  in  which  enlargement  of  the  liver  is  suggested 
by  the  finding  of  a  palpable  inferior  margin  of  the  liver,  the 
examiner  should  contirnie  the  examination  in  the  effort  to  determine 
the  state  of  the  surfaee  of  the  liver,  Ibe  consistence  of  the  organ» 
the  presence  of  sensibility  of  the  liver,  and  the  respiratory  mobility 
oF  the  mass. 
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When  the  inferior  border  of  the  liver  is  appreciated  by  the 
palpating  hand,  it  may  be  found  to  be  smooth  or  to  be  irregular  and 
the  site  of  nodular  elevations  and  depressions.  When  a  smooth 
surface  is  encountered,  the  examiner  should  proceed  to  identify 
it  with  the  liver  by  establishing  upon  its  surface  the  two  notches  of 
the  inferior  hepatic  border,  the  one  approximately  one  inch  to  the 
riglit  of  the  median  line  and  the  second  at  the  outer  border  of  the 
right  rectus  muscle. 


Fig.    _M7.—  lh-|i;itic   ciilarKt-niiMit  due    to  carciiioiTia   nf   head   of  ]>ancrea.s.      R,   right   loljc   of 
liver;  L,  left  lobe  of  liver;   G,  distended  gall  bladder.     (I'rom  ICisendralli.) 

An  irregular,  nodular  hepatic  surface  is  encountered  in  carcinom- 
atous infiltration  of  the  liver,  in  atrophy  of  the  organ  of  syphilitic 
or  iiouspceific  origin,  and  in  echinocoecus  disease  of  the  organ.  The 
nodules  of  carcinoma  present  a  central  umbilication,  which  can  oc- 
casionally be  appreciated  in  palpation  of  the  liver  through  a  thin 
abdominal  wall.  The  nodules  of  the  syphilitic  liver  are  uniformly 
small,  whereas  the  irregularity  of  the  liver  in  the  case  of  echinococ- 
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AiwiMif  takes  the  form  of  a  few  protrusions  of  relatively  ex- 
tensiTe  dimensions. 

The  palpable  contisience  of  the  liver  occasionally  gives  a  clue 
to  the  nature  of  the  cause  of  the  enlargement.  The  fatty  liver  pos- 
sesses a  consistanoe  scarcely  altered  from  that  of  the  normal  organ, 
while  that  of  chronic  passive  congestion  scarcely  offers  any  more 
resistance.  In  the  ease  of  amyloid  disease  of  the  liver,  on  the  con- 
trary-, the  organ  frequently  attains  a  woody  hardness.  Carcinom- 
atous infiltration  of  the  liver  produces  a  liver  of  hard  consistence. 
In  the  case  of  hepatic  abscess  and  echinococcus  cyst  the  consistence 
of  the  mass  is  softened  and  fliictnation  is  fref|««»ntly  obtained  under 


V\g.    248, — Dorsal   pressure    point   in   cholcltlhiasis- 

these  cireiinistaiicos.  FrtTiehs  has  found  echinococcus  disease  of  the 
liver,  however,  associated  with  the  development  of  raultiloeular 
cysts  of  the  organ,  in  which  the  liver  possessed  a  consistence  almost 
cartilaginous,  siigrpesting  strouply  carcinomatous  infiltration  of  the 
org"an.  Jaeeoiul  has  encountered  fluctuation  of  the  liver  in  certain 
eases  of  hypertrophic  cirrhosis  of  the  nr^an, 

SensihilUtj  of  the  liver,  manifested  by  pain  upon  pressure,  may 
be  diffuse  or  may  be  circumscribed  to  certain  definite  regions  of  the 
abdomen.  Diffuse  sensibility  of  the  liver  is  eneountered  in  fatty 
degeneration  and  chronic  passive  congestion  of  the  organ,  in  hyper- 
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trophic  cirrhosis,  in  hepatic  abscess  and  carcinoma,  and  in  inflam- 
matory disease  involving  the  peritoneal  covering  of  the  organ  in 
perihepatitis.  Circumscribed  sensibility  is  usually  significant  of 
affections  of  the  gall  bladder,  the  tenderness  of  an  acutely  inflamed 
gall  bladder  manifesting  itself  upon  pressure  over  the  fundus  of 
this  viscus  at  the  junction  of  the  ninth  right  costal  cartilage  and 
the  outer  border  of  the  right  rectus  muscle.  Similarly  cholelithiasis 
is  attended  besides  by  a  tender  point  upon  pressure  immediately  to 
the  right  side  of  the  twelfth  dorsal  vertebra  posteriorly. 

The  respiratory  moUlity  of  the  inferior  border  of  the  liver,  which 
was  described  under  inspection,  can  be  readily  detected  upon  pal- 
pation of  the  inferior  border  of  the  organ.    During  inspiration  this 


Fig.    249. — Palpating    for    general    tenderness   of    the    liver.      (From    Crossen.) 

border  of  the  organ  descends,  only  to  ascend  to  a  corresponding  de- 
gree during  expiration.  The  respiratory  mobility  of  masses  of 
hepatic  origin  is  a  valuable  sign  in  differentiation  from  similar 
masses  springing  from  the  stomach,  intestine,  kidney,  or  pancreas. 
But  while  the  growths  springing  from  the  liver  and  from  the 
spleen  alone  among  intraabdominal  growths  possess  a  true  respira- 
tory mobility,  it  does  not  follow  that  all  hepatic  growths  are  mobile. 
The  presence  of  extreme  tympanites  or  ascites  impairs  or  prevents 
the  respiratory  mobility  of  certain  hepatic  enlargements.  Simi- 
larly, when  an  enlarged  liver  has  established  firm  adhesions  with 
the  abdominal  walls,  respiratory  mobility  of  the  organ  is  abolished. 
Also  as  inflammatory  disease  of  the  liver  is  very  frequently  ac- 
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inferior  border  of  the  liver,  in  such  a  fashion  that  the  distended 
gall  bladder  assumes  the  form  of  a  mass  independent  of  the  liver 
upon  palpation  and  percussion.  In  addition  to  respiratory  mo- 
bility, the  distended  gall  bladder  presents  a  distinct  lateral 
mobility  upon  palpation. 

Occasionally  when  the  gall  bladder  contains  multiple  stones,  a 
sensation  of  crepitation  is  appreciated  upon  palpation  of  the 
fundus  of  the  viscus. 

The  palpation  of  the  hepatic  region  should  not  be  considered 
complete  until  the  examiner  has  practiced  bimanual  palpation  of 
the  liver  with  the  view  of  detecting  true  expansile  pulsation  of 
the  organ  in  the  presence  of  tricuspid  insufficiency. 

Percussion. — In  practicing  percussion  of  the  hepatic  area  the 
student  succeeds  in  establishing  two  gradations  of  dullness  due  to 
the  presence  of  the  liver  in  the  upper  and  right  segment  of  the 
abdomen  below  the  lower  ribs  and  intercostal  spaces.  These  areas 
constitute  respectively  the  areas  of  hepatic  dullness  and  of  hepatic 
flatness. 

The  Areas  of  Hepatic  Dullness  and  Flatness. — Upon  percussing 
downward  over  the  surface  of  tlie  thorax  and  abdomen  in  the  mid- 
clavicular, midaxillary,  and  scapular  lines  from  an  area  of  frank 
vesicular  resonance,  the  percussion  note  will  become  impaired  or 
dull  when  the  point  is  reached  whore  the  superior  limit  of  the  liver 
is  covered  by  the  pulmonary  tissues.  The  point  of  change  in  the 
quality  of  the  note  indicates  the  upper  limits  of  the  area  of  hepatic 
dullness.  The  superior  limits  of  this  area  are  encountered  at  the 
upper  border  of  the  fifth  rib  in  the  right  midclavicular  line,  the 
seventh  intercostal  space  in  the  right  midaxillary  line,  and  at  the 
eighth  intercostal  space  in  the  right  scapular  line. 

Upon  continuing  the  percussion  downward  along  these  lines, 
substituting  light  for  forcible  percussion,  a  point  is  reached  in 
which  the  dullness  gives  place  to  flatness,  indicating  the  upper  limit 
of  the  region  where  the  liver  is  in  direct  contact  with  the  abdom- 
inal wall,  the  superior  limit  of  the  area  of  hepatic  flatness.  The 
superior  limits  of  this  area  are  found  in  the  normal  adult  subject 
at  the  lower  border  of  the  sixth  rib  in  the  right  midclavicular  line 
of  the  eighth  rib  in  the  right  midaxillary  line,  and  of  the  tenth  rib 
in  the  right  scapular  line. 

If  now  the  percussion  is  continued  downward  along  the  same 
lines,  the  flat  note  will  be  replaced  by  intestinal  tympany  when 
the  inferior  limit  of  the  liver  is  attained.  The  points  of  change 
indicating  the  inferior  limit  of  the  area  of  hepatic  flatness  are 


cneoimtered  at  the  aintli  rib  in  the  n^t  nudelarieiilar  line^  tbe 
tenth  rib  in  tbe  right  midaxillary  liiie,  wlule  in  the  ri^t  sempnlar 
line  the  fl&tncs  of  the  lirer  is  eontinnons  with  that  prtxineed 
br  the  kidney. 

The  inferior  limit  of  the  area  of  hepatie  flatness  in  the  epi- 
gastric region  lies  three  to  four  inches  bdmr  the  ensiform  eartfl> 
age.  Tho^,  it  is  observed  that  the  areas  of  hepatic  fJallT^iMf,  ^q^ 
flatness  extend  downward  and  toward  the  right;  that  posteriorly 
they  are  continuous  with  the  flatness  of  the  right  kidney;  and 
that  anteriorly  they  blend  with  the  right  border  of  the  area  of 
cardiac  dullness. 

In  pathologic  states  the  hepatie  dullness  may  be  abolished, 
may  be  diminished  in  extent,  may  be  increased  in  extent,  or  the 
area  of  dallness  as  a  whole  may  be  displaced  from  its  normal  site. 

Absence  of  hepatic  dullnes.s  upon  percussion  of  the  hepatic  area 
la  significant  of  falling  of  the  liver,  in  which  event  the  dullness 
of  this  organ  is  replaced  by  intestinal  tympany.  This  state,  which 
is  usually  encountered  in  multiparse  as  a  result  of  extreme  re- 
laxation of  the  suspensory  ligameuts  of  the  liver,  may  permit  the 
liver  to  neeupy  the  iliac  fossa,  const  i  tut  in  js^  the  '^floating  liver** 
nf  Cantani.  lo  lliis  abnormal  situation  the  liver  could  readily  be 
confused  with  an  abdominal  tumor.  In  this  connection  it  is  to  be 
remembered  that  the  displaced  liver  oceupies  in  the  main  the 
light  half  of  the  abdominal  cavity;  that  its  superior  surface  is 
c-onvex,  smooth,  and  rounded;  and  that  palpation  of  its  inferior 
sharp  martrin  reveals  the  presence  of  the  two  notches  which  exist 
(ipfH)  this  border  of  the  orgau.  Winckler  and  Sutugin  have  sue- 
rer'ded,  during,'  palpation  of  a  displaced  liver,  in  outlining  the 
Huspfrisfiry  ligaments  of  the  organ  and  in  tracing  them  to  their 
f'onneetions  with  the  lateral  abdominal  walls.  The  displaced 
liver  eflii  usually  be  restored  to  its  normal  habitat  by  manual 
rtianipulatjon,  whereupon  the  intestinal  tympany  is  replaced 
by  hepatic  dullness  in  that  region. 

When  tympanites  is  present  in  a  pronounced  degree,  the  liver 
is  not  infrequently  crowded  upward  into  the  right  vault  of  the 
diafvhrat^tn  and  percussion  of  the  hepatic  area  under  these  cir- 
eiunHlanecH  yields  only  mef]i<terc  dullness  in  comparison  with  the 
excpRsivc  tympanicity  of  the  percussion  note  over  adjacent  por- 
tions of  the  abdomen.  Similarly  when  the  liver  and  inferior 
diaphragmatic  surface  have  contracted  adhesions  which  exert 
traction  upon  the  superior  surface  of  the  organ,  the  area  of  he- 
pntic  dullness  is  very  much  restricted  and  occasionally  is  outlined 
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with  difficulty  if  indeed  at  all.  Also  in  transposition  of  the 
viscera,  when  the  spleen  occupies  the  right  upper  quadrant  of 
the  abdominal  cavity  and  the  liver  lies  in  the  upper  left  quadrant, 
the  area  of  hepatic  dullness  is  defective.  As  a  rule  in  these  cases 
the  thoracic  viscera  are  also  transposed,  the  cardiac  apex  lying 
upon  the  right  side  of  the  sternum;  but  Hosier  has  encountered 
cases  in  which  the  transposition  of  the  viscera  was  limited  solely 
to  the  liver  and  the  spleen. 

Diminution  of  hepatic  dullness  is  encountered  in  all  cases  of 
diminution  in  the  dimensions  of  the  liver ;  but  it  would  be  errone- 
ous to  immediately  conclude  that  the  liver  has  diminished  in  vol- 
ume in  every  case  in  which  there  is  a  restriction  of  the  area  of 
hepatic  dullness.  Before  definite  conclusions  may  be  formulated 
in  respect  .to  the  dimensions  of  the  liver,  it  is  necessary  to  estab- 
lish the  absence  of  certain  conditions  which  may  simulate  a  dim- 
inution in  the  volume  of  the  liver.  Occasionally  the  large  in- 
testine insinuates  itself  in  front  of  the  lower  border  of  the  liver, 
simulating  a  diminution  in  volume  of  this  organ.  In  these  cases 
it  is  necessary  to  endeavor  by  forcible  compression  with  the 
pleximeter  to  reach  the  subjacent  hepatic  surface  and  to  obtain 
hepatic  dullness  through  the  tympanitic  superjacent  colon.  Simi- 
larly, in  the  presence  of  well  established  hypertrophic  emphysema, 
the  lower  border  of  the  right  lung  is  extended  and  comes  to  over- 
lie a  greater  area  of  the  anterior  and  lateral  hepatic  surfaces, 
thus  simulating  a  diminution  in  the  volume  of  the  liver.  Extreme 
tympanites  acts  similarly  in  masking  the  true  level  of  the  inferior 
border  of  the  area  of  hepatic  flatness.  Similarly  all  conditions 
which  are  attended  by  increase  of  general  intraabdominal  pres- 
sure, such  as  ascites,  a  large  tumor  of  the  intestine  or  an  ovarian 
cyst,  by  forcing  the  liver  upward  into  the  vault  of  the  diaphragm 
cause  a  pseudodiminution  in  the  volume  of  the  liver  as  outlined  by 
percussion. 

Diminution  of  the  area  of  hepatic  dullness  attributable  to  dim- 
inution of  the  volume  of  the  liver  is  encountered  in  acute  yellow 
atrophy,  atrophic  hepatic  cirrhosis,  and  hepatic  atrophy  consecu- 
tive to  obliteration  of  the  biliary  passages.  In  the  case  of  acute 
yellow  atrophy  there  is  produced  during  the  course  of  a  few  days 
a  very  notable  diminution  in  the  volume  of  the  liver,  which  is 
contracted  into  a  small  pulpy  mass  adjacent  to  the  vertebral 
column  and  covered  by  coils  of  the  small  intestine.  In  the  case 
of  atrophic  hepatic  cirrhosis  the  retraction  of  the  gland  is  first 
noted  in  the  left  lobe,  which  is  retracted  toward  the  right,  with 
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the  production  of  a  gastrocardiac  limit  of  the  semilunar  space  of 
Traube,  which  comes  to  intervene  between  the  gastropulmonary 
and  gastrohepatic  limits  of  this  area  of  frank  gastric  t^^[npany. 
This  form  of  hepatic  cirrhosis  is  usually  attended  by  enlargenient  of 
the  spleen  and  ascites.  In  hepatic  atrophy  consecutive  to  obliter- 
ation of  the  biliary  passages,  the  diminution  in  volume  of  the 
liver  is  preceded  by  a  transient  hypertrophy  of  the  organ,  and 
is  accompanied  by  chronic  icterus. 

Increase  of  the  area  of  hepatic  dullness  is  encountered  in  the 
presence  of  hypertrophic  cirrhosis  and  in  degjeneratiou  of  the 
or^an,  in  the  presence  of  hepatic  tumor  or  abscess,  and  in  simple 
congestion  of  the  organ.  From  the  clinical  standpoint  it  is  desir- 
nbJc  tn  dtstiii|iruish  two  varieties  of  hepatic  hypertrophy;  namely, 


I'lR.   2S\. — IiuiicaiiiiK   tin-   region   for  >hillnts*  from  fnlargH   liver.     tKrom  Cross«n.; 

byiiertropby  in  whiL-h  the  livrr  preserves  its  normal  contour,  and 
hypertrophy  of  the  orprau  wliicli  develops  irregularly,  with  the 
presence  of  abnorniul  protrusions  upon  the  hepatic  surface. 

A  generally  enlarged  liver  with  maintenance  of  the  normal 
contour  is  encountered  in  the  hypertrophic  cirrhosis  of  Hanot. 
A  similar  regular  enlargement  of  the  liver,  but  which  is  not 
frequently  attended  by  jaundice,  is  encountered  in  fatty  infiltra- 
tion and  chronic  passive  congestion  of  the  liver  in  its  earlier 
stages,  in  chronic,  malarial  intoxication,  during  the  acute  infec- 
tious fevers,  and  in  diabetes  and  amyloid  disease  of  the  liver,  aa 
well  as  in  Banti's  disease. 

Irregular  hypertrophy  of  the  liver,  with  alteration  of  the  no 
mal  contour  of  the  organ  in  the  form  of  multiple  nodules  upon 
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surface  or  a  single  extensive  protuberance  of  the  surface  of  the 
organ,  is  encountered  in  connection  with  carcinomatous  infiltra- 
tion of  the  liver,  syphilis  of  the  liver,  hepatic  abscess,  or  hydatid 
disease  of  the  liver. 

While  increase  in  the  volume  of  the  liver  results  in  extension 
of  the  areas  of  hepatic  dullness  and  flatness,  it  is  to  be  borne  in 
mind  that  not  every  extension  of  these  areas  is  symptomatic  of 
hepatic  enlargement.  In  all  cases  in  which  the  inferior  limit  of 
the  area  of  hepatic  flatness  is  extended,  the  superior  limit  of 
hepatic  dullness  should  be  carefully  delimited  as  well  as  the  left 
sharp  extremity  of  the  left  lobe  of  the  organ  above  Traube's 
semilunar  space.  In  true  hepatic  hypertrophy  the  area  of  hepatic 
dullness  is  extended  in  one  or  all  of  its  dimensions.  AVhen  the 
lower  limit  is  established,  the  examiner  should  proceed  to  the  de- 
limitation of  the  superior  limit  with  a  view  to  the  determination 
whether  this  limit  occupies  its  normal  level,  whether  it  is  ele- 
vated, or  whether  it  is  lowered,  indicating  in  the  last  instance  a 
depression  of  the  organ  rather  than  hypertrophy.  In  true  en- 
largement of  the  liver  the  left  extremity  of  the  left  lobe  of  the 
organ  extends  ordinarily  well  over  into  the  left  hypochondriac 
region,  it  may  be  to  impinge  against  the  spleen,  with  the  conse- 
(|uent  obliteration  of  the  gastropulmonary  limit  of  the  semilunar 
space  of  Traube. 

A  pseudoextension  of  hepatic  dullness  superiorly  is  produced 
in  the  case  of  extensive  effusion  into  the  right  pleural  sac,  in 
which  event  the  continuous  dullness  may  be  confused  with  an  ex- 
tension of  hepatic  dullness  upward,  such  as  not  infrequently 
attends  hydatid  cyst  of  the  liver.  The  examiner  should  be  cir- 
cumspect in  the  difTerential  diagnosis  of  these  two  states  and 
should  bear  in  mind  the  principle  laid  down  by  Frerichs;  namely, 
tliat  in  the  case  of  hydatid  disease  of  the  liver  the  superior  limit 
of  the  zone  (►f  dullness  presents  its  convexity  superiorly,  whereas 
in  the  event  of  pleurisy  with  effusion,  the  dullness  presents  an 
inferior  convexity.  A  right-sided  lobar  pneumonia  is  quite  as 
likely  to  cause  confusion  in  the  establishment  of  the  superior  limit 
of  the  hepatic  dullness  in  any  case  in  which  hepatic  enlargement 
under  these  circumstances  is  suspected.  In  the  latter  event  the 
examiner  should  seek  for  bronchial  respiration,  rales,  and  in- 
creased vocal  fremitus  over  the  upper  regions  of  the  dull  area. 

A  pseudoextension  of  hepatic  dullness  downward  and  toward 
the  left  may  be  encountered  when  the  stomach  and  intestines 
contain  solid  material  or  when  they  are  the  seat  of  neoplasm.    In 
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the  first  instance  evacuation  of  the  gastrointestinal  canal  clears 
the  confusing  signs;  while  in  the  second  case  the  examiner  should 
resort  to  methodical  palpation  of  the  epigastrium  and  to  ausculta- 
tory percussion  of  the  various  organs  in  the  effort  to  differentiate 
the  site  of  the  growth,  if  any  be  present.  Tumors  of  the  stomach 
or  intestine  upon  this  examination  are  mingled  with  intestinal 
tympany  and  reveal  amphoric  phenomena,  both  of  which  are  ab- 
sent in  the  case  of  growths  springing  from  the  liver. 

Finally,  in  any  case  in  which  it  is  a  question  of  differentiation 
of  eolleetious  situated  above  and  below  the  diaphragm,  free 
resort  should  be  had  to  fluoroscopy  in  the  differential  diagnosis. 

Displacement  of  the  lAveT. — As  stated  in  a  previous  paragraph, 
instead  of  being  increased  in  extent  in  one  or  more  of  its  dimen- 
sions, tlie  area  of  hepatic  dullness  may  be  displaced  in  its  entirety. 
This  displaeeraent  is  usually  manifested  in  a  vertical  direction. 

Downward  displacement  of  the  liver  may  be  occasioned  by  the 
pressure  upon  the  superior  aspect  of  the  diaphragm  by  hyper- 
trophic emphysema,  pneumothorax,  right-sided  pleurisy  with 
elTusiou,  cardiac  hypertroi»hy,  or  large  pericardial  effusion. 
Similarly,  the  liver  may  be  depressed  by  a  subphrenic  abscess. 
Finally,  llie  liver  may  partif.Mpate  in  a  general  visceroptosis  and 
occupy  a  loner  level  in  the  abdcmiinal  cavity  than  is  normal.  In 
the  case  of  the  "Jloatiiig  liver"  of  Cantani,  occurring  in  multi- 
paree,  tlie  liver  may  occripy  the  right  iliac  fossa. 

Downward  displacement  of  the  liver  is  differentiated  from  an 
iiicreaiic  in  volume  of  the  organ  by  demonstrating  by  percussion 
ttiat  Ihe  superior  limit  of  hepatic  dullness  occupies  a  lower  level 
than  is  normal. 

Upward  disphn'tituid  of  the  liver  occurs  as  a  result  of  pressure 
exerted  upon  the  inferior  surface  of  the  organ  by  ascites,  tym- 
panites, or  increased  abduniiual  tension  due  to  tumor  of  an  ab- 
dominal organ  or  ovarian  cyst.  Upward  displacement  may, 
however,  be  the  sequence  of  diminished  intrathoracic  tension  such 
as  occurs  with  libroid  retraction  of  the  right  lung;  or  it  may  be  the 
result  of  paralysis  of  the  diaphragm.  In  upward  displacement  of 
the  liver  it  may  be  demonstrated  by  percussion  that  both  the 
superior  and  inferior  limits  of  hepatic  dvdlness  are  elevated  and 
not  the  superior  limit  alone. 

Auscultation.^Anscultation  (-ivet  \^e  WpaUc  area  occasionally 
elicits  a  friction  sound  -  "'''''  "" ^  ^  ^^^ntoneal  involvement 

in  the  course  of  pe  ^s'**^  «^^^- 
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stone  crepitations  have  been  elicited  upon  auscultation  over  the 
fundus  of  the  gall  bladder. 

Leopold,  Martini,  and  Gabbi  have  described  vascular  murmurs 
upon  auscultation  of  the  liver  in  the  presence  of  hepatic  carci- 
noma and  sarcoma,  and  in  hepatic  cirrhosis  in  which  the  blood 
vessels  of  the  liver  are  constricted  at  several  points  in  their 
course.  Similar  murmurs  have  been  described  in  the  presence  of 
aneurysm  of  the  hepatic  artery. 

Eustis  has  encountered  bronchophony  upon  auscultation  of  the 
hepatic  region  in  the  presence  of  hepatic  abscess  which  had  per- 
forated the  diaphragm  and  established  a  bronchial  communi- 
cation. 
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this  line  is  indicative  of  enlargement  or  displacement  of  the  organ. 

The  spleen  is  maintained  in  its  normal  habitat  through  the 
medium  of  the  splenic  ligaments,  composed  of  folds  of  peritoneum, 
and  by  the  intraabdominal  tension  exercised  upon  its  inferior 
surface,  and  counterbalanced  by  the  intrathoracic  tension  exer- 
cised upon  the  superior  aspect  of  the  diaphragm. 

The  spleen  is  invested  by  a  fibrous  capsule  and  by  a  superjacent 
investment  of  peritoneum,  save  at  the  hilum  of  the  organ  situated 
upon  the  margin  intervening  between  the  gastric  and  the  renal 
surfaces  of  the  organ,  at  which  point  the  splenic  vessels  enter  and 
leave  the  organ.  In  the  presence  of  inflammation  of  the  organ 
the  peritoneal  coat  frequently  becomes  roughened  and  rugose, 
with  the  production  of  the  peritoneal  friction  sounds  of  Beatty- 
Bright.  Moreover,  as  the  splenic  vein  forms  one  of  the  principal 
tributaries  of  the  portal  vein,  in  the  presence  of  valvular  disease 
of  the  heart,  or  in  portal  obstruction  from  hepatic  cirrhosis,  the 
spleen  becomes  the  seat  of  passive  congestion  with  enlargement 
of  the  organ. 

The  size  and  weight  of  the  spleen  present  numerous  variations  at 
different  periods  of  life  and  under  varying  circumstances  in  the 
adult  subject.  The  normal  adult  spleen  is  approximately  five  inches 
in  length,  three  inches  in  breadth,  and  one  inch  in  thickness.  The 
spleen  exliibits  a  moderate  increase  in  volume  during  digestion  ;  and 
the  orp:an  is  regularly  of  ample  dimensions  in  the  well  nourished 
sul)ject,  to  become  very  small  during  starvation. 

The  wcij^ht  of  the  spleen  in  proportion  to  that  of  the  entire 
body  is  approximately  the  same  at  birth  as  it  is  in  the  case  of  the 
adult  sul)ject.  At  birth  the  proportion  is  1:350,  while  in  the 
healthy  adult  subject  it  is  1:320  to  1:400.  With  advancing  age, 
however,  the  organ  not  only  decreases  considerably  in  weight, 
but  even  decreases  considerably  in  proportion  to  the  general 
weight   of  the  body,  frequently  falling  to  the  proportion  of  1 :700. 

Occasionally  in  the  healthy  adult  the  spleen  possesses  a  roughly 
tetrahedral  form,  while  in  other  instances  it  is  irregularly  quad- 
rilateral, with  the  result  that  instead  of  the  long  axis  of  the  organ 
conforming  to  the  course  of  the  tenth  rib,  it  occupies  a  plane  per- 
pendicular to  this  rib. 

The  spleen  commonly  corresponds  to  an  area  upon  the  surface 
of  the  body  extending  from  the  upper  border  of  the  ninth  rib  to 
the  lower  border  of  the  eleventh  rib,  its  inner  extremity  being 
situated  one  and  one-half  inches  from  the  midspinal  line,  and  its 
anterior  extremity  reaching  as  far  forward  as  the  midaxillary  or 


•10  PHYSICAL  DIAGNOSIS 

the  anterior  axillary  line.  Superiorly  the  area  of  splenic  dullness 
is  limited  by  the  inferior  border  of  pulmonary  resonance  of  the 
left  lung,  while  inferiorly  it  is  continuous  with  the  area  of  renal 

dullness. 

Physical  Examination. — /jispec/fon,— Inspection  of  the  abdomen 
with  the  view  of  detecting  variations  in  the  size  and  position  of 

the  spleen  is  preferably  praetieed  with  the  subject  in  the  upright 
station  or  iu  the  sitting  posture^  though  it  is  occasionally  desir- 
able to  employ  other  attitudes  which  will  be  mentioned  in  a  sub- 
sequent paragraph.    The  normal  spleen  furnishes  no  evidence  of 
its  existence  upon  inspection  of  the  abdominal  surface.     In  the 
presence  of  enlarfieinent  of  the  oi^an,  even,  there  is  no  evidence 
of  the  hypertrophy  upon  inspection  in  every  instance.     As  a  gen- 
eral rule  I  he  splenic  enlargements  attending  Ihe  acute  infectious 
fevers  arc  n<»t  demonstrable  upon  inspection,  owing  partially  to 
the  fact  that  the  splenic  hypertrophy  is  only  moderate  in  degree, 
and  partinlly  to  the  fact  that  Ihc  consistence  of  the  organ  is  not 
materially  iulluenced  in  these  states,  and  while  enlarged,  it  does 
not  proilnee  prolrusiuii  nf  the  abdominal  walls  or  flaring  of  the  left 
costal  arclL    It  is  in  rhmuie  hypertrophies  of  the  organ,  in  which 
the  consistence  of  the  organ  is  increased,  that  the  examiner  en- 
counters fullness  in  the  splenic  region  and  flaring  of  the  lower 
left  costal  arch.     This  protrusinu  of  the  abdominal  wall   is  best 
rcco;,'nized  by  the  use  of  oblique  illumination. 

If  the  splenic  enlargement  is  not  too  extensive,  the  organ  pre- 
sents two  varieties  of  m<ibility;  namely  respiratory  mobility  coin- 
ciding with  the  movements  of  respiration,  and  postural  mobility^ 
depending  upon  changes  in  the  attitude  of  the  body  for  its  in- 
duction. When  the  subject  is  plaeed  in  the  right  lateral  decubitus, 
the  tumor  is  displaced  toward  the  right  side  of  the  abdomen, 
while  in  the  left  lateral  decubitus  it  falls  toward  the  opposite  side 
of  the  abdominal  cavity.  I'pon  assuming  the  dorsal  decubitus  the 
splenic  tumor  ascends  to  a  slight  degree,  to  fall  again  upon  assum- 
ing the  erect  posture.  The  respiratory  movements  of  the  spleen 
are  never  as  extensive  as  are  tho.se  of  the  liver,  as  the  spleen  is 
apposed  to  the  inferior  aspect  of  the  diaphragm  to  a  leaser  degree 
than  is  the  superior  surface  of  tlie  liver. 

The  examiner  should  make  a  distinction  between  acute  enlarge- 
ment of  the  spleen,  which  is  transient  and  is  not  attended  by  ap- 
preciable alteration  of  the  consistence  of  the  organ,  and  is  only 
rarely  sufficiently  pronounced  to  produce  bulging  of  the  abdoi 
inal  wall,  and  chronic  splenic  enlargement,  which  is  attended 
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various  degrees  of  hardening  of  the  spleen,  and  which  is  con- 
stantly attended  by  physical  mauifestalionii  of  the  splenic  hyper- 
trophy. Acute  hypertrophy  of  the  spleen  attends  many  acute  in- 
fectious diseases,  ndtably  diphtheria,  scarlet  fever,  variola,  pneu- 
monia, inllueiiza,  acute  miliary  tuberculosis,  typhoid  and  para- 
typhoid fevers,  typhus  fever,  erysipelas,  and  septicemia.  Chronic 
hypertrophy  of  the  spleen  is  encountered  in  connection  with 
chronic  valvnlar  disease  of  the  heart,  atrophic  hepatic  cirrhosis, 


FiK  -*5J.— Inilka  inir  \hv  arta  in  wliiL'h  In  search  for  splenic  tetulcrncss  or  eniargc- 
nit'tu.  Whin  the  S|>k-rij  is  diseased  it  nAimlly  lieconies  en1ar((fij  atnl  heavy  and  sinks 
lii-luw   the   margin   of   the   ribs-  al    thr   |>»iiiH    tinlicRk-il.      (Frnin   ('russcn.) 

splenomednllary  leukemia,  lymphalie  leukemia,  splenic  anemia. 
ehro!u"c  nuilarial  intoxicatittn.  llod^kin^s  disease,  splenic  infarc- 
tion, and  in  amyloid  and  syphilitic  disease  of  the  spleen.  In  this 
category  also  come  morbid  growths  of  the  spleen,  such  as  car- 
cinoma, sHrcoina,  and  cystic  ilisease  of  the  organ.  Under  these 
circumstciiices  the  splenic  cnlarireirient  is  occasionally  so  exten- 
sive as  to  largely  fill  the  abdominal  cavity  and  cause  confusion  in 
differential  diagnosis  between  the  spleen  and  ovarian  cyst. 
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Palpation. — In  the  normal  adult  subject  with  normal  abdomiixl 
walls  and  with  the  normal  spleen  oeeupying  its  normal  habitat 
beneath  the  left  vault  of  the  diaphragm,  palpation  of  the  spleen 
ia  not  possible,  in  whatever  position  the  subject  may  be  placed. 

The  examiner  should  endeavor  in  the  first  instance  to  palpate 
the  spleen  with  the  subject  in  the  dorsal  decubitus;  after  which 
it  may  become  desirable  to  practice  palpation  of  the  organ  in  the 
ripflit  diagonal  position  of  Schuster. 

With  the  subject  in  the  dorsal  decubitus  the  examiner,  seated 
by  the  left  side  of  the  patient,  should  apply  the  left  hand,  rein- 


flg.    233. — Puliiatiott    nf    ihe    splrrn. 

forcf'd  by  llif  supcrlmpnsnd  nn<!:er-1ips  of  the  right  band  flat  upon 
the  abdomen  in  such  position  that  the  finger-tips  of  the  left  band 
may  be  inserted  beneath  the  left  costal  arch.  If  the  spleen  is 
enlarged,  no  difficulty  will  be  experienced  in  palpating  its  lower 
border.  The  normal  organ,  however,  as  stated  in  a  preceding 
paragraph,  is  not  palpable.  But  the  failure  to  encounter  the  in- 
ferior border  of  the  organ  by  the  above  procedure  shall  not  be 
interpreted  as  proof  of  the  absence  *^^  sp\e,i^^.  hypertrophy.  It 
the  spleen  has  not  been  encountered-  ^^^^^^^V  sVuking  the  finge**- 
tipg  beneath  the  left  costal  arch,  tU*'  i  to  insnii 

deeply.    Upon  making  ^^ 


EXAMINATION  OF   THE  SPLEEN  613 

spiration,  the  lower  border  of  the  organ,  in  the  presence  of  moder- 
ate splenic  hypertrophy,  will  be  felt  as  it  descends  with  the 
diaphragm  during  inspiration. 

If  the  spleen  is  not  encountered  during  this  last  maneuver,  the 
examiner  may  resort  to  palpation  in  the  right  diagonal  posture  of 
Schuster.  The  subject  assumes  a  recumbent  posture  midway  be- 
tween the  dorsal  decubitus  and  the  right  lateral  decubitus,  at  the 
same  time  elevating  the  left  arm  and  placing  it  behind  the  head. 
When  the  proper  posture  is  attained,  the  patient  reposes  upon 
the  right  scapula.  If  now  the  finger-tips  of  the  examiner  are 
insinuated  beneath  the  left  costal  arch  during  profound  inspira- 
tion, the  inferior  border  of  the  spleen  will  frequently  become  pal- 
pable as  it  descends. 

Some  difficulty  may  arise  in  determining  whether  a  palpable 
tumor  encountered  below  the  left  costal  arch  is  of  splenic  or  renal 
origin.  In  this  connection  it  should  be  recalled  that  the  spleen 
moves  with  respiration,  whereas  the  kidney  possesses  no  respira- 
tory mobility.  Moreover,  as  the  kidney  is  overlapped  by  the  large 
intestine,  an  enlargement  of  the  kidney  pushes  the  tympanitic  gut 
before  it,  whereas  the  spleen  occupies  a  position  in  front  of  the 
intestine.  Finally,  the  shape  of  the  two  organs  differs,  the  spleen 
being  more  or  less  oval,  elongated,  or  tetrahedral  with  a  sharp  in- 
ferior border,  while  the  kidney  is  smooth  and  reniform.  Palpa- 
tion is  the  method  of  choice  in  the  exploration  of  variations  in  the 
contour,  size,  and  position  of  the  spleen. 

During  palpation  of  the  spleen  the  examiner  should  take  note 
of  its  form,  dimensions,  consistence,  sensibility,  mobility,  the 
state  of  the  surface,  the  presence  of  splenic  friction  fremitus  or 
of  pulsations,  and  the  site  in  which  the  organ  is  encountered. 

The  hypertrophied  spleen  may  conserve  its  normal  form,  or  this 
eontour  may  be  markedly  distorted  from  the  normal,  the  contour 
of  the  organ  in  the  two  instances  offering  some  indications  as  to 
the  cause  of  the  hypertrophy.  The  moderate  acute  enlargements 
of  the  organ  are  quite  constantly  attended  by  the  preservation  of 
the  normal  contour  of  the  organ,  as  are  also  the  chronic  enlarge- 
ments due  to  diseases  of  the  blood  or  to  chronic  valvular  disease 
of  the  heart.  In  the  case  of  splenic  enlargement  due  to  malignant 
disease,  to  cystic  disease,  or  to  abscess  of  the  gland,  however,  the 
normal  contour  of  the  organ  is  distorted  and  one  or  more  pro- 
trusions may  sometimes  be  palpated  upon  its  surface. 

The  dimensions  of  the  hypertrophied  spleen  present  very  numer- 
ous gradations  from  the  moderate  acute  hypertrophies  which  are 
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scarcely  palpable  to  the  unmeDSC  leukemic  splr>en  which  may 
occupy  the  major  portion  of  the  abdominal  cavity.  IlyrtI  en- 
countered at  autopsy  an  enlarped  and  indurated  spleen  which 
filled  the  abdominal  cavity  and  which  had  created  a  pressure  per- 
foration of  the  left  iliac  bone. 

The  cansUttnce  of  tlie  enlarged  spleen  varies  with  the  cause  of 
the  hypertrophy,  the  volume  of  the  nrjjaii.  and,  with  the  duration 
of  the  enlargement.    Acute  transient  hypertrophies  of  the  spleen 
arising  during  the  course  of  the  acute  infections  are  not  attended 
by  any  notable  alteration  in  the  eonsistenee  of  the  spleen,  and  such 
hyi>ertrt>phies  are  very  frequently  not  palpable  for  this   reason. 
In  the  immense  hypertrophies  of  leukemia  and  spleuic  anemia,  on 
the  contrary,  the  organ  is  hard  and  occasionally  of  almost  cartila- 
ginous consistence.    The  amyloid  spleen  possesses  a  ligneous  con- 
sistence in  its  advanced  stages.    Splenic  tumors  may  present  mul- 
tiple hard  masses,  or  a  single  large  protrusion  which  may  yield 
fluctuation.     Barbieri  has  elicited  fluctnation  in  the    case   of  a 
large   splenic   abscess   which   was   afterward   treated    surgically. 
Similarly,  in  llie  case  of  hydatid  cyst  of  the  spleen  fluctuation  may 
oi'i-asinnaily  be  demonstrated,  as  well  as  hydatid  fremitus   upon 
pa I  pa  t  ( )  ry  p  e rcu  ss i  n  n . 

Tnid<rnfss  upon  palpation  of  the  spleen  is  as  a  rule  only  elic- 
ited upon  tlic  exertion  of  deep  pressure,  and  in  this  case  it  is 
rulluT  to  he  attributed  to  stretching  of  the  capsule  of  the  organ 
tliiui  to  irritation  of  the  splenic  parenchyma.  In  perisplenitis  at- 
tetiding  acute  splenitis  or  the  enlarged  spleen  of  acute  splenic 
hypereuiin  teiulrrness  is  most  readily  elicited.  Splenic  tumors 
rarely  exhibit  tenderness  with  the  exception  of  splenic  carcinoma. 
SifjnorcUi's  .«/)/«<>»  point,  to  which  pain  is  referred  in  splenic  dis- 
ease  is  situated  immediately  below  the  junction  of  the  fifth  left 
costal  cartilage  and  the  midclavicular  line. 

Si>lenie  enlargements  exhibit  rather  a  remarkable  range  of 
utt>hilittt.  Like  the  liver,  the  spleen  exhibits  respiratory  mobility, 
the  enlarged  organ  descending  with  each  inspiration,  only  to 
remount  during  expiration.  In  the  upright  attitude  splenic  en- 
largements occupy  a  lower  position  in  the  abdominal  cavity  than 
obtains  during  the  dursHl  decubitus.  l''^iK>n  assuming  the  right 
lateral  decubitus,  an  enlarged  spleen  deviates  toward  the  right 
side  of  the  abdominal  cavity  and  at  the  same  time  downward; 
while  upon  assuming  the  left  lateral  decubitus  the  opposite  rang^e 
of  mobility  is  noted.  The  enlarged  spleen  is  readily  mobile  upon 
manual  manipulation. 
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A  further  element  in  splenic  mobility  consists  in  relaxation  of 
the  splenic  ligaments,  particularly  in  the  case  of  multiparae, 
whereby  even  in  the  case  of  a  spleen  of  normal  dimensions  a  con- 
dition of  "floating  spleen"  is  frequently  created.  Under  these 
circumstances  the  organ  may  be  encountered  in  the  pelvis  and 
Morgagni  and  Ruysch  once  found  the  viscus  displaced  into  an  in- 
guinal hernia.  The  displaced  spleen  is  ordinarily  recognized  by 
the  palpable  hilum  of  the  organ,  in  which  position  the  pulsations 
of  the  splenic  vessels  are  occasionally  detected.  Moreover,  the 
area  of  splenic  dullness  between  the  ninth  and  eleventh  left  ribs 
is  replaced  by  intestinal  tympany,  only  to  be  restored  upon  the 
manual  reposition  of  the  organ.  A  movable  spleen  may  occupy  a 
position  superjacent  to  the  abdominal  aorta  and  have  the  pulsa- 
tions of  this  vessel  communicated  to  it  in  the  form  of  a  systolic 
rise  and  diastolic  fall  of  the  tumor.  Placing  the  patient  in  the 
genupectoral  posture  causes  the  spleen  to  fall  away  from  the 
vessel  with  the  consequent  suppression  of  the  pseudopulsation. 

The  surface  of  the  enlarged  spleen  may  be  smooth  and  uniform, 
or  it  may  be  irregular  and  embossed.  The  acutely  hypertrophied 
spleen  and  the  spleen  of  the  earlier  stages  of  chronic  passive  con- 
gestion present  a  smooth  and  uniform  surface;  while  the  spleen 
which  is  the  site  of  infarction,  abscess,  echinococcus  cyst,  guramata, 
or  of  carcinomatous  infiltration  presents  an  irregular  surface  with 
nodules  or  bosses  which  may  or  not  be  umbilicated. 

Friction  fremitus  is  occasionally  appreciated  upon  palpation 
of  the  abdomen  over  the  spleen  which  is  the  seat  of  perisplenitis. 
This  alteration  of  the  splenic  surface  is  much  more  frequently 
translated  in  the  form  of  an  audible  friction  sound,  however,  than 
it  is  demonstrable  as  a  friction  fremitus.  Occasionally  in  the  case 
of  hydatid  disease  of  the  spleen  one  can  elicit  hydatid  fremitus 
over  the  organ ;  but  this  sign  is  not  present  in  the  case  of  hydatid 
cyst  of  the  spleen  with  the  same  frequenc}-  with  which  it  is  en- 
countered over  the  lung  or  the  liver. 

Theoretically  the  systolic  pulsation  of  the  liver  attending  ad- 
vanced tricuspid  regurgitation  should  be  appreciable  over  the 
spleen;  but  clinically  it  is  the  exception  to  encounter  such  a 
systolic  pulsation.  Pryor  and  Drasche  have,  however,  described 
pulsations  of  the  spleen  in  subjects  suffering  with  aortic  insuffi- 
ciency. 

Aside  from  the  floating  or  wandering  spleen  which  develops  as 
a  result  of  relaxation  of  the  suspensory  ligaments  of  the  organ, 
the  spleen  may  be  displaced  in  a  vertical  direction  by  alterations 
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Owing  to  the  intimate  and  continuous  relation  of  the  inferior 
border  of  the  spleen  with  the  superior  pole  of  the  left  kidney  in- 
ternal to  the  left  scapular  line,  it  is  impossible  to  establish  by 
percussion  the  inferior  limit  of  the  spleen  upon  the  posterior 
surface  of  the  thorax.  The  superior  limit  of  the  organ  is  estab- 
lished by  determining  the  inferior  limit  of  pulmonary  resonance 
in  the  scapular,  postaxillary,  and  midaxillary  lines;  but  here 
again,  in  the  presence  of  effusion  into  the  left  pleural  sac  or  in 
the  presence  of  consolidation  of  the  inferior  lobe  of  the  left  lung 
it  becomes  impossible  to  establish  the  superior  limit  of  splenic 
dullness  and  hypertrophy  of  the  organ  is  apt  to  be  suspected  when 
it  does  not  exist.  A  further  source  of  error  in  splenic  percussion 
is  added  when  an  enlargement  of  the  liver  causes  the  left  extrem- 


%iWC^:^-^u' 


Fig.    254. — Indicating   the    region    for   dullness    from    enlarged   spleen.     (From    Crossen.; 

ity  of  the  latter  organ  to  invade  the  left  hypochondriac  region 
and  to  impinge  against  the  spleen.  In  this  event  a  false  spleno- 
hepatic  angle  of  tympany  is  established  at  the  summit  of  Traube's 
semilunar  space. 

Percussion  of  the  spleen  has  been  practiced  in  all  possible 
bodily  attitudes  in  the  hands  of  different  clinicians.  The  subject 
has  been  placed  in  the  abdominal  position  while  the  spleen  was 
delimited  upon  the  posterolateral  aspect  of  the  abdomen;  he  has 
been  placed  in  the  right  lateral  posture,  which  frequently  causes 
the  left  iliac  crest  to  impinge  against  the  lower  costal  arch  with 
obliteration  of  the  left  flank,  which  is  a  productive  source  of 
error;  he  has  been  placed  in  the  right-lateral  decubitus  of  Schus- 
ter; and  Zeimssen  has  preferred  to  outline  the  spleen  with  the 
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abdomen.  As  a  rule,  when  the  costoarticular  line  is  reached,  the 
dullness  of  the  spleen  will  give  place  to  gastric  tympany  in 
Traube's  semilunar  space.  It  is  very  rare  for  the  anterior  ex- 
tremity of  the  normal  spleen  to  surpass  this  line.  Leichtenstern 
has  objected  to  the  employment  of  the  costoarticular  line  in  form- 
ing conclusions  as  to  hypertrophy  and  displacement  of  the  spleen, 
for  the  reason  that  the  course  of  this  line  depends  entirely  upon 
the  conformation  of  the  thorax,  with  which  the  spleen  has  no 
direct  connection.  This  author  points  out  that  in  a  subject  with 
an  elongated  thorax  it  is  quite  possible  for  the  anterior  extremity 
of  the  spleen  to  surpass  this  line  in  the  absence  of  hypertrophy 
of  the  organ;  whereas  in  the  case  of  deep  chested  subjects  the 
anterior  extremity  of  the  hypertrophied  organ  may  fall  short 
of  this  line. 

Percussion  of  the  splenic  region  should  be  practiced  during 
tranquil  respiration  as  deep  inspiration  is  capable  of  modifying 
the  superior  limit  of  splenic  dullness  markedly  and  the  superior 
diminution  in  the  area  is  not  attended  by  a  corresponding  in- 
crease in  the  inferior  limits  of  the  dullness.  This  discrepancy 
occurs  through  the  fact  that  the  respiratory  mobility  of  the  spleen 
is  limited  on  account  of  the  relatively  small  extent  of  the  organ 
which  is  apposed  to  the  inferior  diaphragmatic  surface  as  com- 
pared to  that  of  the  liver;  and  while  the  inferior  border  of  the 
lung  descends  into  the  complementary  sinus  of  the  pleura  to  the 
extent  of  one  to  one  and  one-half  inches  during  full  inspiration, 
the  spleen  is  not  displaced  downward  to  a  corresponding  degree. 
Indeed,  Gerhardt  established  the  facts  that  while  during  full 
inspiration  the  inferior  border  of  the  left  lung  descended  to  the 
extent  of  three  to  four  centimeters,  the  inspiratory  displacement 
of  the  inferior  splenic  border  did  not  exceed  one  centimeter. 

In  the  pathologic  state  the  examiner  may  encounter  an  increase 
in  the  area  of  splenic  dullness,  a  decrease  in  the  extent  of  this 
area,  or  a  total  absence  of  splenic  dullness  upon  percussion. 

The  moderate  hypertrophies  of  the  spleen  which  accompany 
the  acute  infectious  diseases  are  scarcely  to  be  detected  during 
percussion  of  the  organ.  But  in  the  presence  of  extensive  chronic 
hypertrophy  of  the  organ  the  area  may  embrace  a  large  portion 
of  the  abdominal  surface.  In  more  moderate  enlargements  of  the 
spleen  there  is  a  coincident  exten.sion  of  the  superior  and  inferior 
limits  of  the  organ  with  extension  of  the  anterior  extremity  of 
the  organ  toward  the  median  line  of  the  body.  Thus,  it  not  in- 
frequently happens  that  the  anterior  extremity   of  the   spleen 
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eoaes  into  contact  with  the  left  lobe  of  the  liver,  with  the  produc- 
tion of  a  continuous  band  of  dullness  in  the  hypochondriac  and 
epigastric  regions,  with  the  formation  of  a  splenohepaiic  angle  of 
gartrie  tympany  at  the  summit  of  Traube^s  semilunar  space.  Aos- 
enhatory  percaasion  is  seri-iceable  in  separating  enlargements  of 
the  spleen  from  growths  springing  from  other  abdominal  organs; 
and  examination  of  the  blood  frequently  reveals  corroborative  find- 
ings. 

Attention  has  been  called  in  a  previous  paragraph  to  the  in- 
herent difficulties  of  delimitation  of  enlargements  of  the  spleen  by 
percussion  and  the  possibility  of  effusions  into  the  left  pleural  sac 
and  the  presence  of  solid  accumulations  in  the  stomach  and  the 
colon  simulating  extensions  in  the  various  limits  of  splenic  dullness. 

Diminution  of  the  area  of  splenic  dullness  is  encountered  with 
the  maximum  frequency  in  connection  with  hyi>ertrophic  emphy- 
sema, when  the  voluminous  lungs  encroach  upon  the  superior  limits 
of  the  area  of  splenic  dullness.  Similarly,  in  the  presence  of  tym- 
panites the  spleen  is  crowded  into  the  left  vault  of  the  diaphragm 
and  the  area  of  splenic  dullness  is  greatly  restricted  or  abolished. 
In  the  aged  subject  the  spleen  frequently  undergoes  a  striking 
diminution  in  size,  with  consequent  restriction  of  the  area  of  splenic 
dullness. 

Ahsenec  of  splenic  dullness  is  noted  in  the  case  of  the  wandering 
spleen,  in  which  the  spleen  has  fallen  from  its  normal  habitat,  and 
in  tlie  rarer  cases  of  congenital  absence  of  the  organ.  In  the  pres- 
ence of  pneumoperitoneum  the  collection  of  gas  may  insinuate 
itself  between  the  spleen  and  the  abdominal  wall  and  temporarily 
abolish  the  dullness  of  the  spleen. 

Before  basing  conclusions  as  to  the  probable  dimensions  of  the 
spleen  upon  the  percussion  findings,  the  student  should  pass  in  re- 
view the  various  factors  which  may  influence  these  findings,  and 
wliieh  have  been  enumerated  in  the  foregoing  paragraphs;  and  a 
diagnosis  of  splenic  hypertrophy  should  not  be  formulated  in  any 
case  in  which  the  spleen  docs  not  beeorac  palpable. 

Auscultation. — In  the  presence  of  perisplenitis  a  peritoneal  fric- 
tion sound  is  occasionally  audible  synchronous  with  the  respiratory 
movements  or  provoked  by  pressure  with  the  stethoscope.  This 
friction  sound  is  much  more  readily  detected  upon  auscultation 
than  is  the  accompanying  fremitus  upon  palpation  of  the  splenic 
region. 

Occasionally  durinFf 
ing  leukemia,  in  thr 
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of  a  floating  spleen,  vascular  murmurs  are  detected  upon  ausculta- 
tion of  the  splenic  area.  The  significance  of  these  vascular  hruits 
have  been  variously  interpreted  by  different  observers  and  their 
precise  mode  of  generation  is  still  a  subject  of  controversy.  Ger- 
hardt  detected  a  double  murmur  over  a  pulsatile  spleen  in  a  sub- 
ject of  aortic  insufficiency  in  connection  with  the  double  murmur 
of  Duroziez  over  the  femoral  artery.  Griesinger  holds  that  vascu- 
lar murmurs  encountered  over  a  hypertrophied  spleen  are  due  to 
the  flow  of  blood  through  the  large  venous  trunks ;  Tersti  holds  that 
they  are  due  to  twisting  and  relaxation  of  the  afferent  and  efferent 
splenic  vessels ;  Hosier  attributes  them  to  contractions  of  the  splenic 
arteries;  and  Piazza  believes  that  in  the  case  of  the  indurated 
spleen  they  are  due  to  constriction  of  the  splenic  arteries,  while  in 
the  case  of  the  soft  spleen  they  are  due  to  dilatation  of  the  same 
vessels. 

EXAMINATION  OF  THE  KIDNEYS 

Clinical  Anatomy. — The  kidneys  are  solid  organs  situated  in 
the  posterior  portion  of  the  abdomen,  behind  the  peritoneum,  upon 
either  side  of  the  vertebral  column.  The  superior  extremities  of 
the  kidneys  correspond  to  the  level  of  the  upper  border  of  the 
twelfth  dorsal  vertebra;  while  the  inferior  extremities  are  on  a 
level  with  the  third  lumbar  vertebra.  Owing  to  its  relation  with 
the  right  lobe  of  the  liver,  the  right  kidney  occupies  a  slightly 
lower  level  in  the  abdominal  cavity  than  does  the  left  kidney. 

The  normal  adult  kidney  is  approximately  four  and  one-half 
inches  in  length,  two  and  one-half  inches  in  width,  and  two  inches 
in  thickness.  The  left  kidney  is  slightly  longer  and  narrower 
than  is  the  right  kidney.  In  the  infant  and  the  young  child  the 
kidneys  are  relatively  larger  than  in  the  adult  subject.  The 
relative  weight  of  the  kidney  in  the  adult  to  the  entire  body 
weight  is  1 :240,  whereas  in  the  infant  the  proportion  is  1:120. 

Posteriorly  the  kidneys  rest  upon  the  muscles  of  the  posterior 
abdominal  wall,  the  psoas,  the  quadrat  us  lumborum,  the  fascia 
of  the  transversalis,  and  the  diaphragm.  The  anterior  surface  of 
the  right  kidney  is  in  relation  with  the  inferior  aspect  of  the 
liver,  the  descending  portion  of  the  duodenum  and  the  hepatic 
flexure  of  the  colon  and  the  adrenal.  The  large  intestine  is  united 
to  the  anterior  face  of  the  kidney  by  areolar  tissue,  with  the 
result  that  in  the  presence  of  enlargement  of  the  kidney  from 
neoplasm  or  other  cause  the  large  intestine  is  carried  before  the 
kidney   in    its   hypertrophy.     The   anterior   surface   of   the   left 
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The  kidneys  occupy  portions  of  the  epigastric,  umbilical,  hypo- 
chondriac, and  kinibar  regions  upon  either  side  of  the  median 
line.  The  superior  pole  extends  as  high  in  the  epigastric  region 
as  a  transverse  hue  drawn  about  two  inches  below  the  ensiform 
process.  The  inferior  pole  extends  below  the  subcostal  line,  only 
slightly  in  the  case  of  the  left  kidney,  and  to  a  greater  degree  in 
the  case  of  the  right  kidney.  In  the  female  subject  the  kidneys 
occupy  a  lower  position  in  the  abdominal  cavity  than  in  the  male 
subject.  In  both  sexes  the  superior  pole  of  the  organ  is  nearer 
the  median  line  of  the  body  than  is  the  inferior  pole. 


Fig.    2':>7  A. — 'rM[>fiiKra(jhic    anat'>rny    of   kid-     Fig.    257-W. — Tojiouraiihic    anatomy    of    ki<l- 
nf>i  ami    ureter*.  ncys  and   iir<rltr». 

The  kidney  is  roughly  rcnifonn  in  shape,  presenting  a  convex 
external  border  which  conforms  anatrjuiicaUy  to  the  outer  border 
of  the  iiuadratus  lumborum  muscle,  and  presenting  a  concave 
internal  border,  which  bears  in  its  midportion  a  deep  fissure,  the 
hiluni  of  the  kidney,  for  the  entrance  and  exit  of  the  renal  vessels, 
nerves,  lynipliatics,  and  the  ureters. 

The  kidney  is  maintained  in  position  by  a  surrounding  bed  of 
adipose  tissue,  the  perirenal  fat,  and  by  a  sheath  of  fibrous  tissue, 
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which  is  continuous  in  the  median  line  of  the  abdominal  cavity 
and  which  is  anchored  superiorly  with  the  fascia  of  the  dia- 
phragm. 

Congenital  absence  of  one  kidney  has  been  observed,  and  not  in- 
frequently one  kidney  is  considerably  larger  than  its  fellow  of 
the  opposite  side.  Occasionally  also  the  kidneys  are  fused  at 
their  inferior  poles  with  the  production  of  a  ''horseshoe  kid- 
ney." In  other  instances  the  fusion  of  the  organs  is  complete. 
the  kidneys  being  represented  by  a  single  large  organ  with  two 
ureters. 

Physical  Examination. — During  physical  examination  of  the 
kidni'vs  inspootiou  and  palpation  are  the  principal  methods  em- 
ployed, the  latter  mode  of  examination  in  the  majority  of  cases 
yielding  much  more  definite  and  precise  data  than  the  former. 
In  certain  cases  an  attempt  should  be  made  to  outline  the  kidneys 
by  iiereu.ssion,  the  teehnic  and  the  difficulties  of  which  are  de- 
tailed in  a  subsequent  paragraph.  Au.scultation  is  scarcely  ever 
resorted  to  in  the  examination  of  the  kidneys. 

iHs'pfctwii. — Tiie  normal  kidney,  occupying  its  normal  situation. 
yields  no  evidence  of  its  existence  upon  inspection  of  the  abdomen. 
It  is  only  in  the  presence  of  hypertrophy  of  the  organ  as  a  result 
of  the  dev*'lo]inK'iit  of  renal  neoplasms,  extensive  hydronephrosis, 
in  the  ca.se  of  tlie  large  cy.stic  kidney,  or  in  the  case  of  the  displaced 
kidney  that  inspection  of  the  abdomen  reveals  any  abnormality 
in  eontour  vvhieh  is  of  localizing  value. 

A  progres.sive  enlargement  of  the  kidney,  whether  it  be  due  to 
neopla.sm  or  other  cause,  prodnces  moderate  bulging  of  the  abdom- 
inal wall  in  the  first  place  limite<l  to  the  lumbar  regions  of  the 
abdomen,  between  the  lower  border  of  the  costal  arch  and  tlie  iliac 
crest.     In  the  further  evolution  of  the  hypertrophy  the   bulging 
progressively  involves  the  umbilical  region,  producing  ventral  pro- 
trusion of  the  abdominal  wall  in  tliis  locality;  and  in  the  further 
growth  of  the  organ,  the  liver  or  the  spleen  is  crowded  upward  with 
the  production  of  a  variable  degree  of  flaring  of  the  costal  arch 
upon  the  side  of  the  enlarged  kidney.    Under  these  circumstances 
a  renal  enlargement  is  distinguished  from  a  hypertrophy  of  the 
liver  or  of  the  spleen  by  the  absence  of  respiratory  excursions  in 
the  case  of  renal  growths.    In  testing  for  respiratory  excursion  of 
the  tumor,  however,  considerable  care  must  be  exercised  in  order 
to  avoid  confounding  the  movement  of  the  abdominal  wall  over  ' 
surface  of  the  growth  for  a  true  respiratorv  i 
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enlargement,  and  it  may  be  necessary  to  employ  palpation  in 
order  to  differentiate  the  two  movements. 

In  the  presence  of  extensive  hypertrophy  of  the  right  or  the 
left  kidney,  associated  with  bulging  of  the  abdominal  wall,  there  is 
occasionally  observed  a  ridge  traversing  the  prominent  area  of  the 
abdominal  wall,  which  corresponds  to  the  course  of  the  ascending 
colon  in  the  case  of  the  right  kidney  and  to  the  course  of  the  de- 
scending colon  in  the  case  of  an  enlargement  of  the  left  kidney. 
As  the  ascending  colon  is  moored  to  the  anterior  surface  of  the 
right  kidney  by  areolar  tissue,  when  the  kidney  enlarges  the  colon 
is  carried  forward  in  front  of  the  growth;  and  if  the  intestine 
contains  gas,  an  elevation  corresponding  to  the  course  of  the  ascend- 
ing colon  is  produced  upon  the  anterior  abdominal  wall.  In  the 
case  of  the  right  kidney  this  elevation  pursues  a  course  from  below 
upward  and  toward  the  left  side  of  the  abdomen.  In  the  case  of 
enlargements  of  the  left  kidney  this  sign  is  frequently  lacking,  as 
the  descending  colon  possesses  no  definite  connection  with  the  left 
kidney  and  frequently  the  kidney  pa.sses  forward  to  meet  the  ante- 
rior abdominal  wall  within  the  limits  of  the  descending  colon. 

The  development  of  a  perinephritic  abscess  in  the  perirenal 
tissues  produces  local  bulging  upon  the  posterior  surface  of  the 
abdomen  in  the  costovertebral  angle  occupying  the  interval  be- 
tween the  tweUtli  rib  and  the  vertebral  column.  When  rupture  of 
the  abscess  becomes  imminent  there  is  a  circumscribed  elevation  of 
edematous  or  discolored  integument  at  the  site  of  imminent  rupture. 
When  these  signs  are  in  evidence,  the  examiner  should  practice 
very  careful  palpation  of  the  vertebraj  in  the  attempt  to  exclude  a 
possible  confusion  with  an  abscess,  the  result  of  vertebral  caries. 

A  displaced  kidney  is  occasionally  capable  of  producing  a  cir- 
cumscribed prominence  of  the  anterior  abdominal  wall,  which  may 
be  situated  low  down  in  the  abdominal  cavity  and  may  simulate  a 
tumor  of  the  ovary  or  other  pelvic  or  abdominal  organ.  Bartels 
encountered  a  displaced  kidney  at  the  level  of  the  right  iliac  fossa 
in  a  multipara  with  thin  abdominal  walls  in  which  case  it  was 
possible  to  recognize  the  kidney  by  its  characteristic  reniform 
shape. 

Palpation. — In  the  practice  of  ])ali)ation  of  the  kidney  the 
patient  assumes  the  dorsal  decubitus  with  the  knees  drawn  up 
and  supported,  and  the  arms  lying  loosely  at  the  sides. 

The  examiner  sits  upon  the  side  of  the  kidney  to  be  palpated 
and  bimanual  palpation  is  employed.  The  examiner  exerts  pres- 
sure with  the  index  and  middle  fingers  of  the  left  hand  in  the 
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women,  partieularly  in  subjects  with  moderate  euteroptosis;  with 
less  frequency  is  tlie  kidney  movable  in  the  male  subject. 

The  normal  kidney  occnpying  its  normal  situation  in  the  abdom- 
inal cavity  is  always  palpated  witli  difficulty  and  frequently  is  not 
palpable.  But  a  movable  kidney,  a  displaced  kidney,  and  the 
kidney  which  is  enlarged  as  a  result  of  hydronephrosis,  neoplasm, 
pyelonephrosis  or  surgical  kidney  is  readily  palpable  and  occasion- 
ally yields  fliietnation  under  proper  conditions. 

When  upon  pa!t>ation  of  the  kidneys  the  examiner  encounters  an 
abnormality  in  the  dimensions  or  contour  of  the  kidneys,  he  should 


Fig.    Jj'.'.— Inijuaiing    ihr    riK'""    '<"'    kt'iiitv    tcinlcr 

(rruTii  Crosse II,; 


Ml    Irr.tit,    on    ihf    r  shi    siilc. 


(irocced  to  make  a  detailed  study  of  the  sensibility,  the  form,  and 
the  volume  ol  the  kidney,  its  limits  in  respect  to  the  adjacent  ab- 
dominal viscera,  its  range  of  mobility,  the  state  of  its  surface,  and 
its  consistence. 

The  soisibilih/  of  tlic  kidney  is  variable  both  in  the  normal  sub- 
ject and  in  pathologic  states  of  the  organ.  The  subjective  sensa- 
tion which  is  experienced  upon  compression  of  the  normal  organ  is 
dull  and  aching,  somewhat  analogous  to  the  sensation  which  is 
experienced  upon  moderate  compression  of  the  testicle.  In  the 
presence  of  pathologic  changes  in  the  organ  the  sensibility  ranges 
from  this  dull  pain  to  very  lively,  excruciating  pain.     Preriehs 
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upon  pressure  with  the  finger-tips  upon  the  anterior  abdominal 
wall  two  inches  below  the  costal  arch  and  slightly  external  to  the 
mid-Poupart  line.  Upon  the  lateral  wall  of  the  abdomen  tender- 
ness is  elicited  upon  pressure  exerted  at  the  same  level.  Posteriorly 
penal  tenderness  is  elicited  upon  exerting  pressure  in  the  costo- 
vertebral angle. 

The  form  of  the  kidney,  even  in  pronounced  enlargements  of  the 
organ  is  usually  maintained  to  such  a  degree  that  the  organ  may  be 
recognized  by  its  reniform  contour.    Frequently  it  is  considerably 


rig.    ^'ij.- -The    arra    \m    Irfl    kielney    (i-iHlcn»css    in    frant.      (From    Crossen.) 

elongated;  and  in  liie  C'a^e  of  the  polycystic  kidney  is  studded  with 
regularly  spherical  nodules. 

The  volume  of  lije  kidney  in  tliu  presence  of  pathologic  changes 
of  tlie  organ  presents  all  gradations  from  the  very  moderate  en- 
largement of  the  gland  which  scarcely  renders  it  palpable  to  im- 
mense hypertrophy  which  iBlls  a  considerable  portion  of  the  ab- 
dominal cavity. 

The  examiner  not  infrequently  encounters  difficulty  in  the  case 
of  the  pathologic  kidney  in  establishing  its  limits  in  respect  to  the 
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cystic  disease  of  the  organ;  while  those  with  irregular,  nodular 
surfaces  point  to  solid  tumors  of  the  organ,  notably  to  carcinoma 
and  sarcoma,  and  to  the  polycystic  kidney.  In  cases  of  renal  hyper- 
trophy in  which  the  colon  is  carried  forward  in  front  of  the  organ 
and  is  compressed  between  its  anterior  face  and  the  abdominal 
wall  the  intestine  is  occasionally  palpable  in  the  form  of  a  rounded 
band  crossing  the  anterior  surface  of  the  kidney. 

The  consistence  of  the  kidney  in  the  presence  of  renal  hyper- 
trophy is  frequently  of  considerable  aid  in  the  determination  of 
the  nature  of  the  underlying  lesion.  In  the  case  of  solid  tumors 
of  the  organ  the  tumor  is  hard  and  unyielding  upon  palpation.    In 


Fig.    J'i4— Point    for    kidney    tcnderrics*    laterally.      (From    Crossfii.i 

\hv  (.-aso  of  liydroncplirosis,  on  the  contrary,  tlie  organ  is  soft  and 
yieklinj^,  and  fluctuation  is  occasionally  to  be  detected.  Fluctua- 
tion is  elicited  most  readily  when  the  walls  of  the  organ  are  not 
unduly  tense;  and  an  increase  in  the  quantity  of  the  fluid  and  of 
the  tension  of  the  walls  renders  the  fluctuation  less  distinct.  In  the 
presence  of  echinocoecus  disease  of  the  kidney  it  is  occasionally 
possible  to  elicit  hydatid  fremitus  over  the  site  of  the  cyst. 

Occasionally  the  examiner  may  be  confused  by  a  solid  mass  which 
crosses  the  median  line  low  down  in  the  abdominal  cavity  and 
which  is  continuous  with  the  inferior  poles  of  the  kidneys.  In  this 
connection  he  should  think  of  the  possibility  of  the  existence  of  the 
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of  the  right  kidney  so  that  a  renal  hypertrophy  carries  the  tympan- 
itic colon  before  it,  while  tumors  of  the  gall  bladder,  pylorus,  or 
pancreas  reach  the  abdominal  wall  nearer  the  median  line,  without 
the  intervention  of  the  tympanitic  colon. 

In  the  case  of  the  left  kidney,  however,  owing  to  the  fact  that 
there  is  no  anatomic  attachment  of  the  kidney  to  the  descending 
colon,  the  colon  is  frequently  displaced,  allowing  the  renal  tumor 
to  come  forward  and  meet  the  abdominal  wall.  However,  in  these 
circumstances,  the  displaced  colon  will  yield  a  tympanitic  note 
along  the  border  of  the  solid  mass.  Tumors  of  the  spleen  reach  the 
abdominal  wall  above  the  transverse  colon,  which  is  displaced 
downward. 

Hepatic  enlargements  exhibit  distinct  respiratory  mobility,  which 
is  absent  in  the  case  of  renal  tumors ;  hepatic  enlargements  develop 
above  the  transverse  colon,  which  they  displace  downward ;  and,  as 
Bright  showed,  in  the  ease  of  renal  enlargements  it  is  possible  to 
insinuate  tlie  palpating  hand  between  the  growth  and  the  anterior 
abdominal  wall,  while  in  the  ease  of  hepatic  jrrowths  this  maneuver 
is  impossible. 

Percussio)i. — In  the  physical  examination  of  the  kidneys,  percus- 
sion is  inferior  to  palpation  as  a  method  of  examination,  and  its 
employment  with  satisfactory  results  is  practically  confined  to  the 
study  of  enlargements  of  the  organs.  In  the  case  of  the  normal 
kidney  it  is  impossible  to  map  out  any  area  of  renal  dullness  upon 
the  anterior  surface  of  the  abdomen,  and  it  is  exceedingly  difficult 
in  the  case  of  the  normal  organs  to  establish  any  area  of  renal  dull- 
ness upon  the  posterior  abdominal  wall  which  bears  any  definite 
anatomic  relation  to  the  true  position  of  the  kidneys.  In  the  case 
of  the  normal  kidneys,  the  superior  limits  of  the  organs  are  always 
obscured  by  their  relations  with  the  liver  and  with  the  spleen.  It 
is  equally  impossible  to  delimit  by  percussion  the  internal  concave 
borders  of  the  organs  on  account  of  the  thick  musculature  occupy- 
ing the  areas  upon  either  side  of  the  vertebral  column  and  because 
of  the  fact  that  the  transverse  processes  of  the  vertebrse  frequently 
intervene  between  the  internal  borders  of  the  organs  and  the  poste- 
rior abdominal  wall. 

Externally  it  is  possible,  when  the  colon  does  not  contain  solid 
fecal  accumulations  to  establish  along  the  external  border  of  the 
thick  bed  of  muscles  paralleling  the  vertebral  column  a  limit  where 
the  so-called  renal  dullness  gives  place  to  intestinal  tympany.  This 
limit  is  commonly  accepted  as  the  external  limit  of  renal  dullness, 
and  is  assumed  to  represent  the  external  border  of  the  normal 
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kidney;  but  Weil  established  the  fact  that  this  lii 
merely  to  the  free  edge  of  the  massive  muscular 
upon  cither  side  of  the  vertebral  column  and  in  no 
the  anatomie  pasition  of  the  external  border  of  the  n^ 
For  the  same  anatomic  reason  the  examiner  will  very 
in  delimiting  the  inferior  pole  of  the  kidney,  as  it  is  col 
thick  superjacent  museulature,  which  effectually  deadel 
panitic  sound  which  might  he  generated   in   the   intesi 
level  of  the  inferior  pole  of  the  kidney.     Thus,  percu 
kidney  is  practically  limited  to  the  delimitation  of  renj! 
ments,  in  which  the  hypertrophied  or^au  approaches  tl 
abdominal  wall,  thereby  enabling  the  examiner  to  base  h 
sions  upon  certain   regional  variations   in   the    percussioti 
elicittHl  upoiT  this  abdominal  surface. 

FTere  renal  growths  are  differentiated  from  hepatic  hJ 
phics  by  the  abHence  of  respiratory  mobility,  by  the  fact 
cHrryinp  the  tympanitic  colon  in  advance  of  them,  and  ] 
impessibilily  in  the  case  of  hepatic  growths  of  insinuatii 
fingpr-ti]is  between  tlie  srrowth  atid  the  ventral   abdominal 

SSiniilarly,  growths  springing  from  the  spleen  exhibit  respi 
tnnbilily;  they  are  situated  liighcr  up  in  the  left    hypocho 
region  tlian  are  renal  growths;  while  the  finding  of  the 
front  of  the  growth  pleads  in  favor  of  a  renal  grow*th.  as 
of  the  spleen  tlevdoj)  above  the  level  of  the  colon,  which  thi 
place  (lownwartl. 

Renal  growths  of  extensive  dimensions  may  be  tuisial 
growtlis  of  the  ovary.  In  Ibis  connection  tlie  examiner  shon 
call  that  renal  growths  develop  from  above  downward,  wliile  m 
of  the  ovary  develop  from  below  upward;  that  renal  tumor 
ordinarily  ciicounterctl  behind  the  intestines  and  carry  the  tjTi 
itic  colon  forward  before  them,  while  ovarian  tumors  are  siti 
in  front  of  the  intestine;  and  that  renal  tumors  are  attende 
urinary  changes,  while  ovarian  growths  provoke  menstrual 
turbanees  and  uterine  displacements.  ■ 

Attsntlfatlon. — Auseultntion  is  scarcely  employed  in  the  ex 
nation  of  the  kidneys.     Bristone  and   Ballard   have  onconnt 
vascular  murmurs  over  the  kidney  in  the  presence  of  renal 
einoma.  which  simulated  aneurysm  of  the  abdominal  aorta. 
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EXAMINATION  OF  THE  BLADDER 

The  bladder  is  a  hollow^  viscus,  lying  posterior  to  the  syi 
sis  pubis.    A  pelvic  organ  in  the  adult  si 
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bladder  is  situated  in  the  abdominal  cavity  above  the  symphysis 
pubis. 

Physical  Examination. — Inspection. — The  normal  bladder  causes 
no  visible  prominence  of  the  abdominal  surface;  but  when  dis- 
tended it  produces  bulging  in  the  hypogastric  region  which,  in 
extreme  cases,  may  extend  into  the  umbilical  region.  The  cause 
of  such  distention  may  be  prostatic  hypertrophy,  a  lumbar  cord 
lesion,  or  the  comatose  state  of  an  acute  infection. 

Palpation. — The  moderately  distended  bladder  cannot  be  pal- 
pated through  the  abdominal  wall ;  when,  however,  distended  fully, 
it  may  be  felt  as  a  tense  spherical  mass  in  the  hypogastric  region. 

Percussion. — Percussion  is  only  available  in  cases  of  extreme 
distention  of  the  bladder,  when  a  flat  note  is  elicited  over  the  dis- 
tended bladder  in  the  hypogastric  and  umbilical  regions,  sur- 
rounded by  a  zone  of  intestinal  tympany. 

Auscultation  is  not  employed  in  the  physical  examination  of  the 
Madder. 


Ki(f.  266. — Indicating  the  site  to  search 
for  tenderness  of  the  right  ureter.  This 
may  be  found  anywhere  from  the  point 
indicated  to  some  distance  inside  the  circle, 
towards  the   umbilicus.      (From  Crosscn.) 


Fig.    267. — Palliating    for    tenderness    or 
thickening   about   the   right    ureter.      (From 

Crossen.) 


EXAMINATION  OF  THE  URETERS 

The  ureter  is  a  cylindrical  membranous  tube,  approximately 
from  ten  to  twelve  inches  in  length  and  one-sixth  inch  in  diameter, 


PART  III.    THE  HEAD,  NECK  AND  EXTREMITIES 


SECTION  I 
THE  HEAD  AND  NECK 


CHAPTER  XXVII 

EXAMINATION  OF  THE  HEAD 

In  the  examination  of  the  head  the  following  points  should  be 
noted  by  the  examiner: 

1.  Size  and  shape. 

2.  Condition  of  the  fontanelles 

and  sutures   (in  children). 

3.  Condition  of  the  bones. 

4.  Condition  of  the  hair. 

5.  Position  of  the  head. 

6.  Movements  of  the  head. 

Size  and  Shape. — The  head  may  be  abnormally  small  (micro- 
cephalia) with  premature  closure  of  the  fontanelles  and  sutures, 
a  condition  usually  associated  with  idiocy. 

A  very  large  head  is  encountered  in  hydrocephalus,  while  mod- 
erate enlargement  occurs  in  connection  with  rickets,  cretinism 
and  hypertrophia  cerebri. 

In  rickets  the  circumference  of  the  head  is  increased  two  or  three 
inches,  the  enlargement  being  chiefly  due  to  thickening  of  the 
cranial  bones.  The  shape  of  the  head  is  rather  square  (box  head), 
owing  to  the  presence  of  osteoid  bosses  upon  the  frontal  and 
parietal  regions.  The  rachitic  head  is  flattened  at  the  vertex  and 
over  the  occiput.  Soft,  compressible  areas,  craneotahes,  are  often 
present ;  the  fontanelles  are  widely  open  and  the  sutures  are  tardy 
in  closing. 

Concomitant  signs  of  rickets  are  the  rosary,  the  chicken  or  pigeon 
breast,  spinal  curvature,  tumid  belly,  and  changes  in  the  extremi- 
ties of  the  long  bones. 
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Hijdroceiihah'c  Head. — In  hydroceplialus  the  head 
the  circumference  sometimes  rearhing  32  inches  at  tl 
month  of  life.  The  large  prominent  forehead  is  in  ma 
trast  with  the  small  face.  The  foiitanelles  and  sutures  a 
open,  and  the  veins  of  the  scalp  are  prominent  and  c 
The  skull  is  very  thin  and  may  be  translucent  to  can 
The  child  has  difficulty  in  holding  the  head  up. 

While  the  head  in  hydrocephalus  somewhat  resemble 
chitic  head,  there  are  difTerenees.  In  hydrocephalus  the 
ploliular  mther  than  square  as  in  rickets;  also  in  hydrc 
the  sutures  and  fontaiielles  are  wider  and  the  fontanell 
which  is  not  true  of  rickets. 

In  crrttHisin  Ihe  head  is  large,  tliittened  at  the  vertex,  \^ 
sutures  and  fontanelles,  but  without  hulgiug.  The  facial  e: 
is  (lull.  Ihe  nose  Hat,  and  thr  face  large,  with  pufTy  eyeli 
cxtremiti(*s  nvv  sluHi  and  thick;  and  the  tongue  is  lar^ 
profniding  from  iho  m«»uth.  There  arc  pads  of  fat  in  th 
chivicul.'ir  ri'u'inus. 

Fontanelles  and  Sutures. — The  posterior  fontanelle  e 
closes  filMiul  the  end  of  the  secinid  niunlh,  while  the  antei 
taiu'lle  closes  between  the  eiy:htcenth  and  twentieth  inc 
life. 

'rardtf  flosfirc  of  the  fontancllrs  occurs  most  frequently 
nertifm  with  rickets.  I'losure  is  also  delayed  in  hydroc 
and  crelinisiiK  In  rifkcts  the  fontanelles  may  remain  open 
tlif  fnin-rli  year  nf  life. 

liuh/hitj  foiihutiUes  indicate  increased  intracranial  pressu 
are  nuted  in  liydnxH'plialus,  cerebral  licmurrfiaf^'C,  meningiti 
tumor,  siiuis  thrombosis,  mcningeaJ  hemorrhage,  and  durin 
fevers. 

Drpjmsfd  fotittnnUcs  are  noted  during  eliroiiie  wasting  d 
in  pulmonary  diseases  attended  by  dyspnea,  after  severe  di 
during  the  early  stages  of  meningitis,  and  in  cholera  infantii: 

Enhir(jtmfiit  of  the  fonfancUes,  the  anterior  fontanelle  ex 
one  inch  in  diameter,  is  suggestive  of  rickets,  hydrocephal 
tinism,  and  may  be  a  hereditary  condition. 

Open  Sutures, — The  sutures  of  the  child's  head  norma!! 
between  the  sixth  and  eighth  months.  Open  sutures  aft 
time  are  significant  of  rickets,  cretinism,  or  hydrocephaluf 

Condition  of  the  Bones  of  the  Head.— A  number  of  cha 
the  bones  of  the  head  possess  diagnos*--    '     ificance. 
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Craniotahes,  the  presence  of  thin,  compressible  areas  in  the 
cranial  bones,  is  symptomatic  of  rickets,  infantile  syphilis,  or  chon- 
drodystrophy. 

Osteoid  bosses  on  the  frontal  and  parietal  bones  in  infants  are 
symptomatic  of  rickets. 

Soft,  nodular  swellings  on  the  skull,  which  become  harder  with- 
advancing  age,  are  symptomatic  of  syphilitic  periostitis  of  the  cra- 
nial bones. 
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I"'ig.  2'>8.--Aloi>ccia  areata.  Xiin-.crous  small  [latchcs  have  coalwced.  f(»rmiiig  a 
rather  unusnal  picture,  inasmuch  as  the  baldness  is  not  as  comiilete  as  usual,  (From 
Hazcn.) 

Tenderness  over  the  mastoid  process,  with  fever,  deep-seated  pain, 
and,  if  pus  has  formed,  fluctuation,  is  sjTnptomatic  of  inflamma- 
tory disease  of  the  mastoid  cells. 

The  Condition  of  the  Hair. — General  falling  of  the  hair  fol- 
lows many  acute  febrile  conditions,  notably  typhoid  fever.  General 
loss  of  hair  also  occurs  in  gout  and  myxedema. 

Circumscribed  falling  of  the  hair,  producing  local  areas  of  bald- 
ness, results  from  tinea  tonsurans,  scarring  from  local  trauma 
neuralgia  of  the  trigeminal  nerve,  and  syphilis. 
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youn^  children  lateral  deviation  of  the  head  may  be  due  to  injury 
to  the  muscles  af  the  neck  during  parturition, 

Abnomial  fixation  of  the  head  is  observed  in  connection  with 
retropharyngeal  abscess,  cervical  adenitis,  rheumatism,  arthritis 
deformans,  extensive  scars  from  burns,  and  in  Pott's  disease. 

Movements  of  the  Head. — Nodding  spasm,  a  rhythmical  up 
and  down  movement  of  the  head,  is  observeil  in  patients  suffering 
with  hysteria,  and  oeeasionalily  in  connection  with  rickets.  The 
movement  may  be  continuous;  or  may  be  absent  during  quiescence 
and  only  brought  out  by  excitement. 

Arrhythmic,  purposeless  movements  of  the  head  occur  in  Syden- 
ham's  chorea. 


Kig.    ^"0.--Srf«bililic   alopecia,      4  Fkuti    l(37<?n.) 


Spasmodic  movements  of  the  head,  in  which  the  head  deviates 
laterally,  occur  in  spasmodic  torticollis. 

Inahiliti/  to  move  the  head  occurs  in  connection  with  the  tlaccid 
paralysis  of  acute  anterior  poliomyelitis,  in  carie.s  of  the  cervical 
vertebrce,  and  in  the  late  stages  of  cerebrospinal  mcMiingiti.s,  and 
during  comatose  states  from  any  cause. 

The  Ear. — Congenital  Defects.— Among  the  c(>ngenital  defects 
of  the  auricle  may  be  mentioned  entire  absence  of  tliis  portion  of 
the  auditory  apparatus;  excessive  development  ov  defective 
velopment  of  the  auricle,  nmcrotia  and  microtia  respectively 


""'"""<'  iiM.ui"   ""'">"  Of  (J,e  ,„  ^  "^  *''e  duets  „f 
'''"•'""•.W  of  i,,     ,  '^'=''i><"-e,eay,i^«"dd^ 


.  CHAPTER  XXVIII 

EXAMINATION  OF  THE  FACE 

CONTOUR  OF  THE  FACE 

The  contour  of  the  face  is  altered  by  many  diseases,  chief 
among  which  may  be  mentioned  acromegaly,  hydrocephalus,  os- 
teitis deformans,  leontiasis  ossium,  leprosy,  and  facial  hemi- 
atrophy and  hemihypertrophy. 

Acromegaly. — In  acromegaly  the  face  assumes  an  oval  or  el- 
liptical shape,  due  to  the  enlargement  of  the  frontal  and  malar 
bones,  and  the  mandible,  which  become  massive.  Owing  to  this 
growth  the  teeth  are  separated  by  intervals,  the  lower  teeth 
projecting  beyond  those  of  the  upper  jaw.  The  ears  are  large, 
the  nose  thickened,  and  the  superciliary  ridges  are  prominent. 
The  tongue  is  large,  sometimes  protruding  from  the  mouth.  The 
eyes  are  unchanged;  and,  by  contrast  with  the  massive  features, 
appear  abnormally  small. 

Cretinism. — In  cretinism  the  face  is  broad  and  flat,  presenting 
a  bloated  appearance.  The  eyes  are  wide  apart,  the  eyelids  are 
thickened,  and  the  nose  is  broad  and  negroid.  There  is  pouting  of 
the  lips  and  protruding  tongue,  the  child  presenting  a  picture  of 
imbecility. 

Myxedema. — In  myxedema  the  lines  of  expression  in  the  face 
are  obliterated  by  swelling  in  the  subcutaneous  tissue.  The  con- 
tour of  the  face  has  been  likened  to  a  "full  moon."  The  nos- 
trils and  lips  are  large  and  thick,  the  mouth  is  enlarged,  and 
there  is  usually  a  reddish  patch  over  the  cheek.  Other  signs  of 
myxedema  are  the  dry  rough  skin,  the  increase  in  bulk  of  the 
whole  body,  the  inelastic  swelling  of  the  subcutaneous  tissue, 
which  docs  not  pit  upon  pressure,  and  local  deposits  of  subcu- 
taneous tissue  in  the  supraclavicular  fossae. 

Hydrocephaliis. — The  face  in  this  disease  is  triangular  with  ♦^^ 
base  of  the  triangle  above.    The  features,  which  are  of 
size,  present  a  marked  contrast  with  the  enormous  forehea 

Osteitis  Deformans. — The  face  in  this  disease  is  tria 
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Fig.    273. — Face    of    myxedema.      (Butler,    after    Gardinier.) 


Fig.    274.— Leprosy.     (From    McFarland.) 
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with  the  base  directed  upward,  owing  to  tlie  thickening  of  the 
bones  of  the  cranium.  Tlie  head  is  carried  in  a  position  of  for- 
ward inclination.  The  disease  is  associated  with  bowing  of  the 
bones  of  the  upper  and  lower  extremities,  kyphosis,  and  not  in- 
frequently ankylosis  of  the  spine. 

Leontiasis  Ossium. — This  disease  is  characterized  by  progres- 
sive enlargement  of  the  bones  of  the  cranium  and  face,  beginning 
usually  in  the  superior  maxillary  bones.  Blindness  occasionally 
develops  from  pressure  upon  the  optie  nerves. 


I'ig.   J/S. — Facial    lu-mialro|>hy,     ( I'rnm    Uiitler.) 


Leprosy.— When  the  nodes  of  leprosy  develop  in  the  face  they 
produce  thickening  of  the  akin  of  the  forehe«id  and  cheeks.  The 
nose  is  lint  and  thick;  the  lips  are  thick;  the  ears  are  thick  and 
large,  while  tlie  cyelirows,  eyelashes,  and  beard  are  shed,  con- 
stituting the  Faeies  Leontina. 

Facial  Hemiatrophy. — In  facial  hemiatrophy  one-half  of  the 
fai'c  is  smaller  than  the  opposite  half,  with  a  sharply  defined  ver- 
tical line  of  juiH'tinn.  The  condition  usually  begins  during  child- 
hood in  one  or  two  spots  on  one  side  of  the  face.  The  skin  be- 
gins to  undergo  atrophic  changes,  folloM'ed  by  a  similar  involve- 
ment of  the  underlying  subcntanoous  tissue,  mu.scles  and  bones. 
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The  skin  of  the  affected  half  of  the  face  becomes  wrinkled,  the 
teeth  become  loose,  the  eyebrows  fall  out.  The  secretion  of  the 
sebaceous  glands  is  diminished  or  abolished.  The  face  is  drawn 
toward  the  sound  side,  rendering  the  contrast  between  the  two 
sides  striking, 

A  similar  facial  asymmetry  is  encountered  in  children  as  a  de- 
velopmental defect,  often  in  association  with  congenital  tor- 
ticollis. 

Facial  hemihypertrophy,  the  opposite  condition,  in  which  one 
side  of  the  face  is  enlarged,  occurs  as  an  anomaly  in  the  develop- 
ment of  the  face,  sometimes  associated  with  hemihypertrophy  of 
the  entire  half  of  the  body. 

THE  COLOR  OF  THE  FACE 

Pallor  of  the  face  occurs  in  anemia,  ischemia,  the  edema  of 
Bright 's  disease,  and  transiently  as  the  result  of  sudden  fright. 

Flushing  of  the  face  may  be  transient  and  due  to  vasomotor 
disturbance,  or  may  be  persistent,  notably  in  the  early  stage  of 
acute  fevers,  as  yellow  fever.  The  flushed  cheek  of  pneumonia 
and  the  bilateral  flushing  of  tuberculosis  have  been  described.  A 
flushed  face  accompanies  excessive  cardiac  hypertrophy,  and  in 
one  form  of  essential  anemia,  namely,  chlorosis  rubra,  is  a 
marked  feature  of  the  disease.  In  apoplectic  attacks  and  in  the 
early  stages  of  alcoholic  intoxication  the  face  is  flushed. 

Cyanosis,  or  bluish  discoloration,  particularly  noticeable  in  the 
lips  and  ears,  occurs  in  uncompensated  heart  disease.  A  similar 
bluish  discoloration  of  the  face  is  symptomatic  of  poisoning  with 
coal  tar  products. 

Yellowish  discoloration  of  the  entire  face  is  suggestive  of  the 
cachexia  of  malignant  disease,  .syphilis,  or  chronic  malaria.  A 
similar  hue  accompanies  chronic  constipation  with  inactive  liver, 
certain  cases  of  exophthalmic  goiter  and  Addison's  disease.  A 
lemon  yellow  color  of  the  face  and  body,  with  maintenance  of  the 
subcutaneous  fat  of  the  body,  occurs  Avith  pernicious  anemia. 

Bluish  discoloration,  or  argyria,  occurs  in  cases  of  chronic  sil- 
ver poisoning. 

Brownish,  muddy  patches  upon  the  face,  termed  chloasma,  fre- 
quently develops  in  pregnant  women  and  in  women  with  uterine 
or  ovarian  disease. 
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SPASM  OP  THE  FACE 


Spasm  of  the  facial  muscles  occurs  as  a  result  of  functional  or 
org:anic  disorders.  It  may  be  tonic  or  clonic,  unilateral,  or  bi- 
lateral. It  is  more  frequently  encountered  in  women  than  in 
men.  Among  the  conditions  in  which  facial  spasm  possesses  diag- 
nostic significance  may  be  mentioned: 

Habit  Spasm. — This  spasm  occurs  in  neurotic  children, 
particularly  in  young  girls.  It  is  intensified  by  excitement  or 
examination.  It  may  consist  in  the  rapid  winking  of  an  eye  or 
the  drawing  up  of  one  corner  of  the  mouth.  The  neck  muscles 
arc  froquently  involved,  the  head  being  given  a  quick  shake  at 
the  time  of  the  winking. 

Convulsive  Tic. — This  is  a  very  sudden  spasm  of  the  facial 
nniscles,  frequently  involving  the  brachial  muscles  as  well.  The 
spasmodic  movements  may  be  almost  constant  or  may  occur  in 
paroxysms.  In  extreme  cases  the  spasm  may  involve  all  the 
mnscles  of  the  body,  the  movements  being  very  irregular  and 
vinlonl.  The  spasm  is  often  accompanied  by  explosive  utterances, 
eoliolalia  and  coprolalia. 

Blepharospasm. — This  is  a  sudden  tonic  contraction  of  the 
orbicularis  palpebrarum  muscle,  causing  partial  or  complete 
closure  of  the  eye.  More  commonly  the  spasm  affects  the  lateral 
facia!  muscles  also,  producing  constant  twitching  of  the  side  of 
the  face.  Usually  unilateral,  blepharospasm  may  be  bilateral. 
The  spasm  is  increased  by  emotional  excitement  and  voluntary 
movement  of  the  muscles  of  the  face.  If  not  reflex  from  irrita- 
tion of  the  conjunctiva  or  cornea  by  a  foreign  body,  it  indicates 
involvement  of  the  facial  nerve. 

Chorea. — Chorea  produces  arrhythmical  Jerking  contractions 
of  the  facial  muscles.  It  is  accompanied  by  the  other  symptoms 
of  tlie  disease,  as  purposeless  movements  of  the  hands  and  feet. 

Exophthalmic  Goiter. — Spasm  of  the  levator  palpebrfie  supe- 
rioris  muscle,  causing  rapid  movements  of  the  upper  lids,  occurs 
occasionally  in  exophthalmic  goiter,  in  which  it  constitutes  Aba- 
die's  sign  of  this  disease. 

Tetanus. — Tetanus  or  lockjaw  produces  tonic  spasm  of  the 
facial  muscles,  with  the  risns  sardonicus,  or  sardonic  smile  which 
is  characteristic  of  the  disease. 
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Unilateral  clonic  spasm  of  one  or  more  facial  muscles  points 
to  irritation  of  the  facial  region  of  the  cortex  of  the  brain  or  to 
irritation  of  the  facial  nerve  trunk  in  its  course  or  at  its  exit  by 
tumor  or  aneurysm  of  the  vertebral  artery. 

THE  FOBEHEAD 

The  forehead  should  be  examined  for  scars,  skin  eruptions,  and 
nodular  swellings. 

Scars  upon  the  forehead  may  be  indicative  of  former  trauma- 
tism or  of  the  eruption  of  syphilis. 

Eruptions. — The  forehead  is  subject  to  many  cutaneous  erup- 
tions, notably  those  of  measles,  smallpox,  and  syphilis,  in  •which 
last  named  disease  it  constitutes  the  so-called  corona  veneris. 

Nodular  swellings  of  the  forehead  may  be  indicative  of  gland- 
ers, trichinosis,  syphilitic  periostitis,  or  tumor  of  the  cranial 
bones. 

THE  EYES 

The  Eyelid 

Edema. — Edema  of  the  lids  with  puffiness,  occurs  in  connec- 
tion with  the  edema  of  nephritis  and  in  anasarca  due  to  cardiac 
disease  or  hepatic  cirrhosis.  Edema  of  the  lids  is  also  noticed 
during  the  active  stage  of  pertussis,  severe  coryza,  erysipelas, 
cerebral  thrombosis,  and  in  arsenic  and  iodine  poisoning.  Slight 
puffiness  and  edema  of  the  lids  upon  arising  in  the  morning  is 
noted  in  certain  persons  as  a  nornml  phenomenon. 

Duskiness  of  the  lids  and  the  infraorbital  region  is  symptomatic 
of  uterine  and  ovarian  disease,  pregnancy,  anemia  and  exhausting 
disease,  the  molimina  of  menstruation,  and  it  is  said  masturba- 
tion. 

Xanthoma  is  a  small,  slightly  elevated,  flattened  lipomatous 
new  growth  which  is  occasionally  encountered  on  the  eyelids  of 
diabetic  patients. 

Ptosis. — Ptosis  of  the  upper  lid  is  usually  due  to  syphilitic 
paralysis  of  the  oculomotor  nerve.  Usually  unilateral,  ptosis 
may  be  bilateral.  A  bilateral  ptosis  of  brief  duration  sometimes 
is  seen  in  anemic  and  overAvorked  women.  Ptosis  of  the  lid  oc- 
curs with  acute  encephalitis  and  as  a  congenital  condition. 
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Hordeolum. — A  hordeolum  or  stye  is  a  small  abscess  in  the  lid 
nmrjrin,  situated  at  the  root  of  an  eyelash  upon  the  anterior  mar- 
gin of  the  lid.  Styes  are  aeiite.  run  a  short  course,  but  are  prone 
to  reeur  repeatedly. 

Blepharitis  Marg^inalis. — Blepharitis  marginalis,  inflammation 
of  the  lid  mart^in  is  characterized  by  the  formation  of  a  series  of 
scales  or  crusts  aloujr  the  lid  margin,  which  upon  removal  ex- 
pose a  red,  glared  surface.  As  the  scales  adhere  to  the  lashes, 
they  are  sometimes  mistaken  for  the  eggs  of  pediculi. 

Chalazion, — A  chala/Jon  or  meibomian  cyst  is  a  small  hard 
tumor  of  the  npper  eyelid,  imbedded  in  the  tarsal  plate.  It  re- 
sults from  obstruction  of  a  meibomian  gland,  and  is  prone  to  be- 
come innamcd  and  suppurate. 

Epithelioina. — Epithet ionm  usually  is  seen  upon  the  lower  lid 
in  persons  past  middle  life.  A  history  of  long  duration  is  usually 
obtninnblc. 

Chancre. — The  initial  lesion  of  syphilis  rarely  occurs  upon  the 
lids. 

Lagophthalmos.— Tjagophthalmos,  imperfect  closure  of  the  eye- 
lids occurs  witli  tlic  cxophtlialmos  of  Graves*  disease,  and  as  a 
rc.s\ilt  of  iiartial  facial  nei"ve  paralysis. 

The  Conjimctiva 

Pallor. — Pallor  of  the  conjunctiva  is  a  sign  of  anemia  and  calls 
for  rather  than  replaccK  a  blood  examination. 

Yellowness  of  the  cnnjunctiva  accouipnnies  jaundice,  and  points 
to  licjiatic  disorder. 

Subconjunctival  hemorrhag'e  may  occur  during  paro.^ysms  of 
C(mt;h  ill  pertussis  or  asthma,  or  as  the  result  of  local  trauma. 

Conjunctivitis. — In  inllanniiation  of  the  conjunctiva  the  mem- 
brane is  red  and  bathed  with  mucopurulent  or  purulent  dis- 
cliargc.  ronjunetivitis  may  result  from  local  infection,  or  may 
Aceom])auy  the  acute  infectious  diseases. 

The  Globe 

Exophthalmos. — Exophthalmos,  or  protrusion  of  the  globe  of 
the  eye,  may  be  indicative  of  hemorrhage  into  the  orbit,  paralysis 
of  the  ocular  muscles.  "  the  superior  longitudii 

sinus,  tumor  nf  t  ihi 

phibc  forward 
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unilateral  or  bilateral,  the  latter  constituting  one  of  the  cardinal 
symptoms  of  exophthalmic  goiter. 

Von  Graefe's  sign  of  exophthalmic  goiter  consists  in  the  in- 
ability of  the  upper  lid  margin  to  accurately  follow  the  sclero- 
corneal  junction  downward  during  downward  rotation  of  the 
globe  of  the  eye. 

Enophthalmos. — Recession  of  the  globe  of  the  eye  into  the 
orbit,  enophthalmos,  occurs  in  exhausting  diseases,  particularly 
those  which  are  associated  with  the  loss  of  tissue  fluids,  as  cholera. 
Enophthalmos  is  also  caused  by  absorption  of  the  orbital  adipose 
tissue  during  chronic  wasting  disease,  notably  in  tuberculosis, 
diabetes,   marasmus,   and   the   cachexia   of   malignant   disease. 

Position  of  the  Globe. — During  epileptic  seizures  and  hysterical 
coma  the  globes  of  the  eyes  rotate  and  turn  upward.  In  hydro- 
cephalus the  globe  looks  downward,  while  foUoAving  cranial  in- 
juries both  globes  look  toward  the  side  of  the  injury  (conjugate 
deviation). 

Oculocardiac  Reflex. — Gentle  pressure  upon  the  eyeball  of  a 
normal  subject  produces  a  perceptible  slowing  of  the  pulse  through 
vagus  inhibition.  This  is  a  true  reflex,  the  afferent  impulse  incited 
by  pressure  upon  the  globe  of  the  eye  being  transmitted  through 
the  ophthalmic  division  of  the  trigeminal  nerve  to  the  Gasserian 
ganglion  and  thence  through  the  larger  root  of  the  fifth  cranial 
nerve  to  its  root  of  origin.  Thence  the  impulse  is  transmitted 
downward  to  the  nucleus  of  origin  of  the  vagus  nerve,  resulting 
in  tonic  efferent  impulses  from  this  center  causing  inhibition  of  the 
cardiac  rate. 

Abolition  of  this  reflex  indicates  a  break  in  the  reflex  arc  at 
some  point.  Such  abolition  is  noted  in  cerebrospinal  syphilis 
and  paresis.  Abolition  of  this  reflex  is  one  of  the  earliest  signs 
of  syphilitic  involvement  of  the  central  nervous  system,  and  it 
is  a  sign  which  is  readily  elicited  by  the  general  practitioner. 
(Auer.) 

Cornea  and  Sclera 

Arcus  Senilis. — The  arcus  senilis  is  a  grayish  line  at  the  sclero- 
corneal  junction  which  partially  encircles  the  cornea.  Present 
in  many  elderly  persons  the  arcus  senilis  is  particularly  frequent 
in  arteriosclerosis  and  chronic  nephritis. 

Interstitial  Keratitis. — Inflammation  of  the  interstitial  tissue 
of  the  cornea,  leading  to  partial  opacity  of  this  structure  or  to 
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small  pinkish  "Salmon  Patches"  is  nearly  always  a  sign  of 
hereditary  syphilis.  The  condition  is  usually  bilateral,  affect- 
ing children  hetween  5  and  15  years  of  age,  girls  being  more 
frequently  attacked  than  hoys. 

Ulceration. — Comparatively  large  ulcei*s  of  the  cornea  are  ap- 
parent as  losses  of  the  surface  epithelium;  while  minute  ulcers 
may  require  the  instillation  into  the  eye  of  a  few  drops  of  Fluores- 
cin,  which  stains  the  ulcer  a  hright  yellow-green.  Corneal  ul- 
ceration frequently  develops  during  the  exposure  of  the  cornea 
as  a  result  of  the  exophthalmos  of  Graves'  disease;  and  in  cases 
in  which  tlie  cornea  is  insensitive  owing  to  disease  of  the  oph- 
thalmic division  of  the  fifth  cranial  nerve.  Corneal  ulcer  is  prone 
to  develop  during  prolonged  fevers  when  the  patient  lies  long 
with  the  eyes  only  partially  closed. 

Opacity. — Curneal  opacity  may  result  from  the  repair  of  a 
corneal  ulcer,  from  interstitial  keratitis,  or  as  a  result  of  Pannus. 
Corneal  opacity  soinetiines  develops  during  the  course  of  scrofula 
or  chronic  malaria. 

Staphyloma. — Staphyloma,  a  bulging  of  the  cornea,  usually  is 
a  sequence  of  weakening  of  the  cornea  by  deep  ulceration,  par- 
ticularly in  connection  with  gonorrheal  ophthalmia. 

Yellow  Sclerotics.- — Yellow  discoloration  of  the  sclerotics  occur 
in  jaundice  frmu  hepatic  disorder.  Small,  circumscribed,  yel- 
lowish patches,  Pinguecula,  arc  innocent  growths  springing  from 
the  ocular  ctmjuiictiva. 

Bluish  Sclerotics  occur  in  coimection  with  chlorosis,  in  which 
Ihey  contrast  markedly  with  the  greenish  discoloration  of  the 
skill;  also  in  nephritis,  and  Addison's  disease. 

Scleritis^— In  inflammation  of  the  sclerotic  coat  of  the  eye  small 
bluish  or  purplish  elevations  are  left  upon  the  sclerotics. 

THE  NOSE 

Shape. — The  shape  of  the  nose  is  altered  by  a  growing  tumor 
within  the  nasal  cavities,  or  from  the  adjacent  bones  of  the  face. 
In  cretinism  and  myxedema  the  nose  is  flattened  and  negroid. 
In  syphilis  in  certain  instances  the  nasal  bridge  is  destroyed 
with  the  production  of  a  characteristic  deformity,  the  saddle 
nose. 

Redness.— Redness  of  the  nose,  aside  from  being  commonly 
associated  with  a  history  of  chronic  alcoholism,  is  observed  in 
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lupus  erythematosus,   in  circulatory  disturbances,   chronic   di- 
gestive disorders,  and  in  amenorrhea. 

Epistaxis. — Discharge  of  blood  from  the  nose  is  frequently  a 
sign  of  incipient  typhoid  fever.  A  discharge  of  blood  mixed  with 
cerebrospinal  fluid  occurs  with  fracture  of  the  base  of  the  skull. 
Discharge  of  blood  from  the  nose  may  signify  foreign  bodies 
in  the  nose,  acute  catarrh,  local  hyperemia  from  cardiac  dis- 
ease, local  ulceration  which  may  be  simple,  carcinomatous,  or 
syphilitic,  or  hemorrhagic  diseases  as  hemophilia,  scurvy,  or 
purpura  hemorrhagica. 


Fig.    276. — Sadtlle-nose.      (From    Kiscndrath.) 


Pseudomembrane. — A  pscudomembrane  develops  in  the  nose 
in  nasal  diphtheria,  a  condition  which  is  associated  with  con- 
siderable swelling  of  the  associated  lymph  glands.  The  pseudo- 
membrane  may  spread  to  the  skin  of  the  face,  the  conjunctiva, 
or  the  antrum  of  High  more. 

Adenoid  Vegetations. — In  the  presence  of  adenoid  vegetations 
in  the  nasopharynx  the  nose  is  but  poorly  developed,  the  nos- 
trils appearing  small  and  pinched. 

Ulceration. — A  chronic  ulcer  on  the  ala  of  the  nose  may  be 
tuberculous,  carcinomatous  or  syphilitic. 
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THE  LIPS 


Pallor  of  the  Hps  suggests  but  does  not  prove  the  presence 
of  anemia. 
Cyanosis,  or  blueness  of  the  lips,  if  not  due  to  the  ingestion  of 


l-ig.    177. — Mucous    tiatches.     (From    tla^en.) 


Fig.  278. — Chancre  of  ihc  lip  of  one   manth's  duraliuiu     ^From   Haztii.) 

large  doses  of  eoal-lar  products,  is  indicative  of  regurgitant  heart 
disease  or  puhiionary  disease  of  an  obstructive  nature  as  € 
physema  and  pneumunia. 
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Parted  lips,  ivhen  dry  and  cyanotic  indicate  the  dyspnea  of 
cardiac  or  pulmonary  disease.  Parted  lips  in  a  child  with  a 
small,  pinched  nose  is  suggestive  of  adenoid  vegetations  in  the 
nasopharynx. 

Loose,  pendulous  lower  lip  accompanies  chronic  bulbar  palsy, 
and  less  frequently  is  seen  with  diphtheritic  palsy. 

Herpes  of  the  Ups,  herpes  labial  is,  occurs  %vith  pneumonia 
most  frequently,  less  frequently  with  malaria,  and  typhoid  fever, 
and  other  febrile  affections. 

Enlargement   of   the    lips   accompanies   angioneurotic    edema, 


Fiff.  ^r^J.  -I'ritklF-ii-lk-il  cirtiifuna  nf  the  lower  li|i  in  a  yuuiig  man,  which  arose 
afl<*r  irratiiig  it  clinically  benign  k&ion  whb  caustic  pastes.  (Gilchrist's  collection.) 
I  Prom  llazcii) 


local  abscess  fdrniation,  and  phlei,'jiii)iH)Us  iufhumuatiou,  and 
obstruclion  of  the  lymphatics  draining  tlic  lips,  macrocheilia, 

Ehag-ades,  or  fissures  of  the  lips,  usually  affect  the  lower  lip 
near  its  center,  in  cold  dry  weather.  Similar  fissures  develop- 
ing upon  the  lips  near  the  anf,de  of  the  mouth  in  a  child  are  {^ood 
signs  of  hereditary  sypiiilis. 

Mucous  Patch. — Flat,  whiti-sli  sores  near  the  angles  of  the 
lips  with  sharply  deiined  borders,  are  niucnus  patches  of 
syphilis. 

Chancre. — An  indurated  sore  on  the  lip,  particularly  when  de- 
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vdofitas  ">  *  yooni?  ptrmm,  and  ftssoeiated  with  enlargement  of 
the  assoeiated  Ifinph  gUnds  soggesU  the  initial  lesion  of 
arphllii. 


Tig.  2M.— Deabk  tartlip  wid  ckf«  paUtr.     (From   EiMmdrath.) 


fig.  281. — Case  of  compile  double  cUft  in  which  at  binb  a  toolh  hurtg  from  the  lateral 
marKin  of  the  alveolar  cleft  by  a  thin  pedicle  of  »oft  tissue.     (From  lllair.) 

£pitheUoxn&. — A  chronic  irregular  ulcer  at  the  mucocutaneous 
junction  of  the  lower  lip  in  a  person  past  middle  life  with  en- 
largement of  the  lymph  glands  at  the  angle  of  the  jaw,  is  sug- 
gestive of  epithelioma. 
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— Conii)Iete  double  cleft  of  the  lip.    This  is   here  accompanied 
he  palate.     The   interma.xillary  bone  carries   three   incisors.      ( 


by   a 

Prom 


3. — Noma.     A   piece  lias   been    removed   from   the   left   clic«'k    for   exa 
(From  the  Hunterian   Museum,    London.)      (From   Blair.) 
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Hare-lip  is  rcco{2:nized  as  a  vertical  slit  or  cleft  in  the  upper 
lip  on  one  or  both  sides  of  the  median  line.  The  cleft  may  be 
small  and  confined  to  the  lip,  or  may  be  associated  with  deft- 
palate,  club-foot  or  other  deformity. 

Nonm,  or  cnncrum  oris,  is  recognized  as  a  gangrenous  mass  of 
tissue  iiu'olviijg  the  lip  and  adjacent  surface  of  the  cheek  ac- 
companied by  a  very  foul  odor.  Occurring  after  measles  and 
diphtheria,  it  is  frequently  a  sequence  of  ulcerative  stomatitis. 

THE  BREATH 

Foul  Breath. — A  foul  breath  may  be  caused  by  carious  teeth, 

diseased  j,nniis  in  pyorrhea  alveolaris  or  mercurial  poisoning, 
fnllieular  tonsillitis,  ulcerative  or  gangrenous  stomatiti.s,  or  gan- 
grene of  the  lung. 

Uremic  Breath. — In  uremia  the  breath  has  a  urinous  or  ammo- 
nia cal   odor. 

Diabetes. — Diabetes  uiellitus  imparts  a  sweetish,  fruity  odor  to 
the  breath,  the  acetone  breath. 

THE  TEETH 

Premature  and  delayed  dentition  possesses  diagnostic  siguifi- 
('i\ru'L\  The  former  sug^t'sts  hereditary  syphilis,  while  the  latter 
at^eiim]iniiies  riekets,  cretinism,  and  disorders  of  nutrition. 


Fig.  384. — Uiitchinson's  teeth,     (Courtesy  of  Dfi,  Fordyce  and  MacKcc.)   (From  Sution.) 

Early  Decay. — In  children  early  decay  of  the  teeth  occurs  in 
association  with  rickets  and  gastrointestinal  digestive  disorders. 
In  adults  carious  teeth  occur  in  pregnancy  atul  diabetes  mellitus 
as  well  as  in  chronic  phosphorus  poisoning. 

Loosemng'  of  the  teeth,  with  spongy  bleeding  gums,  occurs  in 
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scurvy  and  mercurial  poisoning.  In  pyorrhea  alveolaris  the 
teeth  are  loosened. 

Hutchinson  Teeth. — In  hereditary  syphilis  the  upper  central 
incisors  may  present  each  a  notch  in  its  free  border.  These  teeth 
are  small  and  separated  by  distinct  intervals.  It  affects  the  per- 
manent and  not  the  deciduous  teeth. 

Grinding  of  the  teeth  during  sleep  in  children  is  observed  in 
connection  with  rickets  and  derangements  of  digestion. 

THE  GUMS 

Blue  Line. — A  blue  line  on  the  margin  of  the  gum  is  indicative 
of  chronic  lead  poisoning.  In  the  early  stages  of  the  intoxication 
the  line  is  not  continuous,  but  occurs  as  a  series  of  blue  dots  at  the 
base  of  the  teeth.  The  line  may  extend  along  the  entire  length 
of  the  gum,  or  may  be  limited  to  the  bases  of  a  few  of  the  front 
teeth  in  either  jaw. 

In  chronic  copper  poisoning  a  blue  or  greenish  line  develops 
along  the  roots  of  the  teeth. 

Red  Line. — A  rod  line  along  the  gingivodental  margin  occurs 
with  pyorrhea  alveolaris,  gingivitis,  frequently  in  diabetes,  and 
it  is  said  in  tuberculosis. 

Spongy  Gums. — In  ulcerative  stomatitis  the  gums  are  swollen, 
spongy,  of  deep  red  or  purple  color,  with  a  line  of  ulceration  ad- 
jacent to  the  incisors,  sometimes  extending  to  all  the  teeth. 

In  scorbutus  the  gums  are  spongy,  bleed  easily,  and  the  teeth 
are  loo.sened.  In  mercurial  poisoning  the  gums  are  spongy,  there 
is  excessive  salivation,  and  fetid  breath. 

In  pellagra  the  gums  are  spongy,  and  assume  a  cerise  color. 

Epulis. — An  epulis  is  a  .small,  soft  tumor  springing  from  the 
gums  or  alveolar  process  of  the  superior  maxillary  bone.  It  is 
usually  a  «j:iaut-cell  sarcoma. 

THE  TONGUE 

Size  of  the  Tongue. — Ihfpertroplnj  of  the  tongue  occurs  in  in- 
fants as  a  congenital  condition,  the  tongue  reaching  such  enor- 
mous size  that  it  cannot  be  contained  in  the  mouth.  Acquired  hy- 
pertrophy of  the  tongue  is  seen  in  acromegaly,  myxedema,  and  cre- 
tinism, in  acute  glossitis,  and  as  a  result  of  lymphatic  obstruction, 
macroglossia. 

Atrophy  of  the  tongue  occurs  as  a  part  of  glossolabiolaryngeal 
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palsy.  Unilateral  atrophy  of  the  tongue  may  accompany  facial 
hemiatrophy  and  as  a  result  of  hemorrhage  or  tumor  developing 
in  close  proximity  to  the  hypoglossal  nucleus. 

Movements  of  the  Tong^ue. — The  numner  in  wliich  the  tongue 
is  protruded  upoti  request  as  well  as  the  integrrity  of  its  niove- 
ments  during  mastication  and  speech  should  be  carefully  noted. 
Thus  in  nervous  and  neurasthenic  subjects  the  tnng:iie  is  pro- 
truded quickly  upon  request,  whereas  in  typhoid  states  the  pro- 
trusion is  very  slow  and  tardy. 

In  unilateral  paralysis  of  the  tongue,  accompanying  hemiplegia 
or  unilateral  hy|)oprlossal  palsy  the  tonjrue  deviates  from  the 
median  line  when  protruded.  In  bilateral  paralysis  of  the  tongue, 
as  a  result  of  bulbar  paralysis,  or  symmetrical  lesio?is  of  the  cor- 
tex or  suprauucloar  tracts,  the  tongue  lies  upon  the  floor  of  the 
mouth  and  cannot  be  protruded. 

Inability  to  perform  the  finer  movements  of  the  ton|»nc  con- 
cerned in  mastication  and  speech  is  an  early  sign  of  glOvSsolabio- 
laryujreal  pjiinlysis.  or  true  bulbar  palsy.  A  similar  impairment 
of  the  movements  of  the  tono:ue  accompanies  pseudobulbar  paral- 
ysis, a  state  m  wliich  the  central  lesion  is  uot  situated  in  the 
medulla,  but  iu  the  lingua!  (ihers  from  tlie  cortex  above  the  me- 
dulla. This  condition  of  pseudobulbar  palsy  is  not  accompanied 
by  atrophy  of  the  longue,  w  bich  only  occurs  in  true  bulbar  palsy, 
or  glos,si»laliioIaryngeal  paralysis.  The  absence  of  lingual 
atrophy  iu  IIjc  former  indicates  that  the  causative  lesion  is  in  the 
upper  neurone,  above  tlie  inu'lcus. 

Tremor. — A  coarse  or  fine  tremor  of  the  tongue  upon  protrusion 
accompanies  many  organic  nervous  diseases  and  typhoid  states, 
and  exhausting  fevers.  In  organic  nervous  involvement  the  tre- 
mor is  coustaut,  whereas  in  typhoid  states  it  only  develops  upon 
protrusion  of  the  tongue. 

8p(i>im, — Tonic  spasm  of  the  tongue  accompanies  Thompsen's 
disease,  or  myotonia  cougeuita.  A  similar  tonic  spasm  of  the 
tongue  occurs  from  reflex  irritation  of  the  trigeminal  nerve. 
Clonic  spasm  of  the  tongue  is  noted  in  connection  with  chorea, 
epileps.v,  puerperal  melancholia,  multiple  sclerosis  and  paresis. 

Ulceration. — Ulceration  of  the  dorsum  of  the  tongue  may  be  in- 
dicative of  simple  ulceration,  tuberculosis,  syphilis,  or  carcinoma. 

Simple  uJceration  results  from  local  trauma  or  irritation.  Not 
infrequently  in  young  children  an  ulcer  of  the  frenum  is  noted, 
resulting  from  the  irritation  of  the  sharp  edges  of  the  lower 
central  incisor  teeth. 
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A  iuherculoiis  ulcer  of  the  tongue  may  be  oval,  lineaFj  or  stellate. 
The  surface  of  the  ulcer  is  pale  and  uneven,  covered  with  grayish 
exudate,  presenting  no  evidences  of  acute  inflammation.  It  is  usu- 
ally accompanied  by  tuberculosis  of  the  cervical  lymphatic  glands. 


Vig.  285. — I llusi rating  tiiljertulotis  lesions  of  thu  tongue.  A  .ind  I!  in  ihr  sajne  indi 
vidual,  healing  after  two  and  one-half  years'  [reatmcnt;  C,  an  the  dorsum  of  the  tongiie 
of  an  mfliviJual  snfTeriiie  from  aeiivc  advanced  tubcrciilosL'';  no  signs  of  healing  showiii 
palicni  dying  of  the  disease  a  few   months  later.     (From   Poltenger.) 

A  sifphilifw  nicer  of  the  toiipriie  produces  a  chronic  dissecting 
glos.sitiK  charaeterizcd  by  multiple  fissures  situated  principally 
upon  the  lingual  edges,  but  crossing  the  dorsum  of  the  tongue  in 
various  directions,  Tiie  cervical  lymph  glands  are  commonly 
enlarged. 
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A  carcinomatous  ulcer  of  the  toiiguo  is  solitary,  with  induration 
of  the  suiToundine:  lissiics.  somcwiiat  simulating?  a  ehancre;  but 
the  ulcer  does  not  disappear  under  antisyphilitic  therapy.  The 
carcinomatous  ulcer  is  apt  to  develop  in  elderly  persons,  and  the 
accompanyinfi:  glandular  enlargement  appears  more  tardily  than 
in  the  other  lingual  ulcers. 

Creographical  Tongfue. — In  the  geographical  tongue  there  are 
one  or  more  patches  upon  the  dorsum  in  which  the  surface 
epithelium  has  desquamated,  the  patches  extending  at  the  periph- 
ery  while    healing   at  the   center,   pursuing   a  circinate    course 


Fig.    286.— "L'obblcBlonc    tongue"   due    to    puminous   dei»08ils   two   years   after    infection. 

(From  Ilazeo.) 


over  tfie  dorsum,  two  or  more  palelics  frequently  coalej^eiiig.  Oc- 
curring in  undernourished  ehildrcu  and  adults,  the  geographical 
tongue  possesses  little  signiiicanee. 

Leucoplakia. — In  leueophikia  irregularly  shape<l  platiues  of 
thickened  epithelium  appear  upon  the  dorsum  of  the  tongue.  The 
plaques  are  smooth,  pale,  slightly  elevated  above  the  surrounding 
surface  of  the  tongue,  one  to  two  centimeters  in  diameter,  and 
nonulcerative.  Their  recognition  is  important  in  that  they  have 
become  the  starting  point  of  carcinoma  of  the  tongue. 

Smoker's  Patch. — In  persons  who  use  tobacco  to  excess  a  roun( 
or  oval  patch  is  sometimes  « 
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tongue  near  the  tip,  slightly  elevated,  red  or  pearly  in  color, 
smooth,  and  with  no  tendency  to  ulceration. 

Cysts. — Mucous  and  blood  cysts  occasionally  develop  in  the 
tongue.  Rarely  the  cysticercus  cellulosa,  the  larva  of  the  taenia 
solium  may  produce  a  cyst  upon  the  under  surface  of  the  tongue, 
or  an  echinococcus  cyst  may  be  encountered  in  this  region.  Also 
a  ranula,  due  to  obstruction  and  dilatation  of  the  ducts  of 
Blandin-Nuhn 's  glands  may  be  found  on  the  under  surface  of  the 
tongue  near  the  tip. 

Thrush. — In  thrush  the  dorsum  of  the  tongue  is  covered  or 
studded  with  small,  white  flakes,  resembling  closely  deposited 
flakes  of  coagulated  milk,  but  differing  from  them  in  that  they 
cannot  be  wiped  off;  and,  if  removed,  leave  bleeding  points. 

Indentation  of  the  edges  of  the  tongue  by  the  teeth,  is  noted 
during  prolonged  fevers  when  the  hygiene  of  the  oral  cavity  is 
not  properly  practiced.  In  pellagra  there  are  similar  indenta- 
tions in  the  deep  red  border  of  the  tongue  occurring  with  this 
disease. 

Pellagra. — In  pellagra  the  tongue  presents  a  fiery  red  border 
and  tip,  showing  indentations  corresponding  to  the  teeth  with 
which  it  is  in  contact.  Fre(iuently  small  circumscribed  sloughs 
are  encountered  upon  the  borders  of  the  tongue,  corresponding  to 
areas  of  epithelial  denudation.  The  gums  are  spongy  and  of  a 
cerise  color,  while  the  mouth  is  the  site  of  a  stomatitis  of  variable 
intensity.  The  condition  of  the  tongue  and  buccal  mucosa  is  in- 
tensely painful. 

Dryness  of  the  Tongue. — The  tongue  in  health  is  kept  mois- 
tened with  the  salivary  secretions  and  the  buccal  secretions. 
When  this  secretion  is  inhibited  during  acute  fevers,  the  admin- 
istration of  atropine,  or  from  excessive  loss  of  body  fluids  inci- 
dent to  prolonged  diarrhea  and  profuse  hemorrhage  the  tongue 
is  abnormally  dry,  and  not  infreciuently  covered  with  a  thick 
brown  coat. 

Color. — The  ingestion  of  various  chemicals  and  drugs  and  cer- 
tain diseases  alter  the  color  of  the  tongue.  The  tongue  is  white 
following  the  ingestion  of  mercuric  chloride,  ammonia,  sulphuric 
acid  and  phenol.  The  ingestion  of  caustic  potash  or  soda  causes 
reddening  of  the  tongue  with  evidences  of  destructive  action  of 
these  substances.  Hydrochloric  and  nitric  acids  color  the  tongue 
yellow. 

In  Addison's  disease  and  purpura  hemorrhagica  the  tongue  not 
infrequently  exhibits  small  nonelevated  purple  spots;  while  xan- 
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thelasrua  produces  yellowish,  slightly  elevated   dots   along  the 
margins  of  the  tongue. 

In  scarlatina  the  tongue  is  bright  red,  the  filiform  pa  pills  con- 
trastinp^  sharply  uith  the  slight  white  furring  of  the  tongue,  the 
strawberry  tongue. 

THE  BUCCAL  CAVITY 

Color.— The  buccal  nuicosa  is  pallid  in  anemic  states,  is  exces- 
sively red  during  local  inflammation  as  in  catarrhal  stomatitis, 
and  is  bluish  in  cyanosis  and  argyria. 

Moisture. — Excessive  moisture  of  tlie  buccal  cavity,  incident 
to  overactivity  of  the  salivary  and  buccal  glands  accompanies 
local  inflammation,  fallowing  the  ingestion  of  massive  doses  of 
the  iodides  and  mercurial  salts,  during  the  early  stages  of  small- 
110K  and  typhus  fever,  occasionally  during  pregnancy,  and  during 
convalescence  from  typhoid  fever. 

Drifucss  of  the  buccal  cavity,  or  xerostomia,  owing  to  temporary 
arrest  of  the  salivary  and  buccal  secretions  occurs  during  acute 
febrile  diseases,  diabetes  mellitus,  in  mouth  breathers  and  lesions 
of  the  pons  and  medulla  affecting  the  integrity  of  the  nervous 
meclKUiism  of  the  salivary  glands. 

Eruptions.— In  variola  and  varicella  vesicles  may  appear  upon 
tiie  buccal  mueosu,  similar  vesicular  eruptions  accompanying  her- 
pes buee.ilis  and  aphthous  stomatitis.  I'klcasles  is  accompanied  by 
patlioLjuotnonic  lesions  upon  the  mucosa,  Koplik's  spots.  These 
are  niiimte  red  spots  with  a  bluish-white  center,  occurring  upon 
the  inner  surface  of  the  cheek  opposite  the  molar  teeth.  The 
lunnbcr  of  the  spots  varies;  there  may  be  only  one  or  two  or  the 
mucosa  may  be  fairly  studded  with  them.  The  spots  occur  early, 
disappearing  with  the  inception  of  the  exanthem. 

Mucous  Patch. — The  mucous  patch  of  syphilis  is  frequently  en- 
countered upon  the  buccal  mucosa.  In  all  suspicious  cases  a  care- 
ful search  of  the  mucous  lining  of  the  cheek  should  be  made  for 
these  lesions. 

Noma,  cane  rum  oris,  or  gangrenous  stomatitis,  develops  as  an 
indurated  spot  upon  the  nuieous  lining  of  the  cheek  near  the 
angle  of  the  mouth,  later  involving  the  entire  thickness  of  the 
buccal  wall,  the  gangrenous  tissue  emitting  an  especially  foul 
odor. 
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THE  PHABTNX 

In  examining  the  pharynx  the  tongue  should  be  gently  de- 
pressed with  a  wooden  spatula  or  other  type  of  tongue  depressor, 
while  the  patient  is  instructed  to  utter  the  word  "AH,"  which 
lowers  the  base  of  the  tongue,  permitting  a  good  view  of  the 
posterior  pharyngeal  wall. 

Redness. — Abnormal  redness  of  the  pharyngeal  wall  accom- 
panies acute  inflammation  of  the  pharynx,  which  may  be  pri- 
mary, or  occur  with  the  acute  exanthematous  fevers,  or  acute  in- 
fectious disease,  as  influenza  and  erysipelas. 

Eruptions. — The  eruptions  of  variola,  varicella,  and  of  herpes 
buccalis  are  often  distributed  generally  over  the  pharyngeal  wall. 

Ulceration  of  the  pharyngeal  wall  is  indicative  of  tuberculosis, 
syphilis,  or  typhoid  fever. 

Bulging  of  the  posterior  pharyngeal  Avail,  either  in  the  median 
line  or  laterally,  occurs  in  postpharyngeal  abscess,  which  is  often 
due  to  tuberculous  disease  of  the  cervical  vertebrae. 

Elongated  Uvida. — Elongation  of  the  uvula  may  occur  from 
inflammation  of  the  adjacent  pharyngeal  mucous  membrane,  but 
it  may  also  be  a  part  of  the  general  edema  incident  to  cardiac  or 
renal  disease. 

Perforation  of  the  soft  paJate  is  usually  of  syphilitic  origin. 

Paralysis  of  the  soft  palate  may  be  unilateral  or  bilateral. 
Paralysis  of  the  palate  is  detected  by  ol  serration  of  its  move- 
ments while  the  patient  speaks,  at  which  time  the  normal  palate 
moves  upward.  If  this  normal  mobility  of  the  palate  is  lost  on 
one  side,  the  paralysis  is  unilateral;  if  both  sides  remain  im- 
mobile, the  paralysis  is  bilateral.  Bilateral  palatal  paralysis  is 
not  infrequently  attended  by  regurgitation  of  fluids  through  the 
nose  upon  tlic  attempt  to  swallow.  Paralysis  of  the  palate  may 
be  part  and  parcel  of  glossolabiolaryngeal  paralysis,  may  de- 
pend upon  cervical  caries,  or  may  be  due  to  diphtheritic  paralysis. 

THE  TONSILS 

Inflammation. — A  moderate  grade  of  tonsillar  inflammation  re- 
sulting in  painful  deglutition,  accompanies  most  of  the  acute  exan- 
thematous fcver.s.  In  acute  follicular  tonsillitis  the  tonsils  are 
moderately  enlarged,  red,  and  studded  with  minute  yellowish 
dots,  corresponding  to  plugs  of  mucus,  epithelium  and  bacteria 
which  can  be  squeezed  from  the  tonsillar  crypts. 
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Chronic  simple  enlargement  of  the  tonsils,  in  which  the  two 
bodies  may  almost  meet  in  the  median  line,  occurs  occasionally 
in  childhood. 

Pseudomembrane. — A  pseudomembrane  upon  the  tonsil,  per- 
haps involving  the  pharyngeal  wall  as  well,  if  not  diphtheria,  is 
apt  to  be  due  to  streptococcic  inflammation  or  scarlatina. 

Ulceration. — Ulceration  of  the  tonsil  is  due  to  tuberculosis, 
syphilis,  or,  if  in  an  elderly  person,  to  carcinoma,  or  in  a  younger 
subject  to  sarcoma. 

Peritonsillar  Ulceration  (Vincent's  Angjina) — In  this  disease 
which  is  a  unilateral  affection,  there  is  ulceration  of  the  peri- 
tonsillar tissues,  with  a  variable  aoiouut  of  yellowish  exudate 
covering  the  tonsil.  There  is  marked  swelling  of  the  submaxil- 
lary lymph  glands. 


CHAPTER  XXIX 
EXAMINATION  OF  THE  NECK 

Shape. — Certain  variations  in  the  shape  of  the  neck  character- 
ize certain  diseases.  Thus,  a  short,  thick  neck  suggests  hyper- 
trophic emphysema,  and  is  a  constant  accompaniment  of  the 
barrel  chest  of  this  disease.  Similarly  in  plethoric  patients  the 
neck  is  short  and  thick,  A  long,  slender  neck,  on  the  other  hand, 
is  frequently  observed  in  phthisical  patients. 

Rigidity. — This  may  be  caused  by  tuberculous  disease  of  the 
cervical  vertebras  or  rheumatism  of  the  muscles  of  the  neck. 
Tender,  enlarged  cervical  glands  or  boils  or  carbuncles  may 
cause  the  patient  to  hold  the  neck  rigid.  As  previously  stated, 
retraction  and  rigidity  of  the  neck  occur  in  meningitis,  tetanus, 
and  strychnine  poisoning.  Rigidity  of  the  neck  -with  fixation  of 
the  head  is  also  observed  as  a  result  of  arthritis  deformans,  spas- 
modic torticollis,  and  due  to  scars  from  extensive  burns  of  the 
neck. 

Prominent  Stemomastoids. — Abnormal  prominence  of  both 
sternomastoid  muscles  is  usually  a  sign  of  long  continued  dysp- 
nea, due  to  pulmonary  or  cardiac  disease.  An  undue  prominence 
of  one  sternomastoid  may  be  caused  by  spasmodic  torticollis,  a 
tumor,  cyst,  or  abscess  of  the  muscle. 

Torticollis. — This  is  a  spasm,  usually  tonic,  rarely  clonic,  of 
the  sternomastoid  and  trapezius  muscles.  Its  cause  is  occasionally 
irritation  of  the  spinal  accessory  nerve  which  supplies  these  mus- 
cles, by  cicatrices  or  enlarged  glands.  ]\Iost  cases,  however,  occur 
without  assigna])le  cause.  Congenital  torticollis  is  caused  by 
congenital  shortness  of  one  sternomastoid  and  is  not  due  to  spasm 
in  any  sense. 

Deflection  of  Larynx  and  Trachea.— The  larynx  and  trachea, 
the  latter  overlaid  by  the  thyroid  gland,  occupy  the  median  line 
of  the  neck.  Deflection  of  these  structures  to  one  or  the  other 
side  may  be  due  to  atrophy  of  the  muscles  on  one  side  of  the 
neck,  to  tumor  or  aneurysm  in  the  adjacent  tissues,  or  to  disease 
of  the  thoracic  viscera.  Of  the  last  named  factors,  fibroid  phthisis 
is  very  important,  the  structures  being  deflected  toward  the  side 
of  the  cirrhotic  lung. 
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Movements  of  the  Larynx  and  Trachea.— Marked  inspiratory 

descent  of  the  larynx  occurs  in  laryngeal  stenosis.  Normally  the 
larynx  descends  slightly  during  inspiration  and  rises  to  a  similar 
degree  during  expiration.  When  this  mobility  is  abolished  in  a 
dyspneic  patient  the  cause  of  the  dyspnea  is  below  the  larynx 
as,  for  instance,  pressure  on  a  bronchus  by  enlarged  glands  or 
aiH'urysni. 

Tracheal  Tug, — This  is  an  important  sign  of  aneurysm  of  the 
thoriicic  aorta,  and  has  been  discussed  in  a  previous  section. 


Fig,    287. —  I'atjiaticin    of   sulimaxillary    aiitl    submcrjlal    glands.      (Frimi    Ei^'fiKlfatli.) 

Thyroid  Gla^nd. — This  gland  tnay  be  increased  in  si>:e  or  il 
may  be  diminished  in  size. 

Enlargement  of  the  thyroid  may  involve  one  or  both  lobes. 
The  degree  of  enlargement  varies.  There  may  !)e  a  small  Ineal- 
izeil  swelling  at  one  point,  or  the  entire  gland  may  be  found 
greatly  enlarged,  exerting  dangerous  pressure  upon  the  trachea, 
carotid  arteries,  and  nerves.  The  consistence  of  tbe  enlarged 
gland  varies.  In  the  fibrous  forms  of  goiter  the  gland  is  bard, 
while  ill  the  cystic  form  it  is  soft  and  may  fluctuate.  Some- 
times a  thrill  may  be  detected  on  palpating  the  gland,  accom- 
panied hy  a  systolic  murmur,  due  to  tbe  increased  vascularity 
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of  the  gland.  An  enlarged  thyroid  gland  moves  with  the  trachea 
during  deglutition. 

The  significance  of  a  lliyroid  onlargonient  varies  with  the 
cause.  It  may  be  due  to  abscess  following  an  infectious  disease, 
or  to  maliji:nant  growth.  If  due  to  simple  hypertrophy  of  the 
gland,  the  tumor  will  \isually  appear  during  pregnancy,  and  dis- 
appear spontaneously  after  labor.  If  tluetuation  is  detected,  it  is 
probalily  a  cystic  goiter  or  an  abscess  of  the  gland.  If  the  en- 
largement be  due  to  exopthtlialmic  goiter  it  will  be  associated 
with  the  cardinal  symptoms  of  this  disease,  as  tachycardia, 
exoplitbalmos,  and  tremor. 

Atrophy  of  the  thyroid  gland,  revealed  by  the   presence  of  a 


Fig.   290. — Congenital    hrtnangioina    of    neck.     (From    Eisendralh.) 


depression  in  the  normal  position  of  the  gland,  occurs  in  ei-ctinisra 
and  myxedema. 

Enlarged  Glands.— Enlarged  lymph  glands  in  the  cervical  re- 
gion may  liavo  a  varied  significance,  the  significance  varying  with 
the  location  of  the  glands  involved  and  Avith  the  state  in  which 
they  are  found;  namely,  whether  hard  or  soft  and  fluctuating, 
whether  single  and  individual  or  matted  together  in  a  mass. 
Among  the  causes  of  glandular  enlargement  in  this  region  may 
be  mentioneil  the  following  conditions. 

Tlie  lymph  glands  at  the  angle  of  the  jaw  may  enlarge  from 
follicular     tonsillitis,     diphtheria,     scarlatina,     measles,     German 
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measles,  varicella  and  smallpox;  also  in  erysipelas,  glanders, 
whoupiiipr  cough,  and  retropharyiif,'^eaI  abscess.  In  these  eondi- 
tions  the  glands  are  aeutely  tender  for  a  period  and  usually  un- 
derp:o  resolution  without  abscess  formation. 

The  subiiuMital  f^lamls,  just  hulow  the  chin  may  enlarge 
as  a  result  of  carious  teeth,  stomatitis,  syphilis,  mumps,  cancer 
of  the  lower  lip  or  anterior  portiiju  of  the  tons:ue.  This  group  of 
glands  is  often  enlarged  in  cases  of  actinomycosis. 


Fig.  J'i\< — HoilBkln's  dist-aac. 


The  parotid  lymph  fi:lands  enlarge  in  nujinji.s,  and  diseases  of 
the  upper  pliarynx  and  shin  of  the  fnrc,  as  well  as  in  malignant 
disease  of  the  iiarotid  t^land. 

The  occipital  s:lands  are  enlarged  in  German  measles,  ofteu  the 
only  group  attacked  in  tlii.s  di.scase.  Enlargement  of  this  group  of 
glands  is  also  a  valuable  sign  of  syphilisj  and  occurs  also  in  cases 
of  pediculosis  of  the  scalp. 

Tuberculosis  of  the  cervical  glands  causes  glandular  enlarge- 
ment, particularly'  in  the  glands  under  the  jaw.  The  glatuls 
tend  to  liecome  adherent  to  the  eutanenus  structures  and  often 
suppurate. 
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Hodgkin'a  disease  causes  glandular  enlargement  in  the  lymph 
glands  of  the  neck,  of  long  standing,  involving  also  the  glands  of 
the  axilla,  groin,  and  shoAving  slight  splenic  enlargement. 

Lyniphatk'  leukemia  is  a  cause  of  enlargement  of  the  cer\ical 
lymph  glands. 

Enlargcuient  of  the  lymph  glands  above  the  left  clavicle  points 
to  cancer  of  the  stomach. 

The  condition  of  the  glands  and  the  duration  of  the  enlarge- 
ment possess  diagnostic  significance.     Thus,  acute  painful  cases 


Fig.    292.— Branchial   cyai.     (From   McFarland.) 

of  short  duration  are  probably  due  to  a  tonsillitis,  or  the  exan- 
themata. Chronic  cases,  of  long  standing,  may  be  due  to  tuber- 
culosis, syphilis,  or  liodgkin's  disease.  In  tuberculosis  the  glands 
are  matted  together  with  tendency  to  suppurate.  In  syphilis 
tlipy  are  bard  and  small.  In  Hodgkin's  disease  the  glands  are  en- 
larged, but  remain  separate,  and  do  not  tend  to  suppurate. 

Abscess. — An  abscess  in  the  cervical  region  is  almost  certainly 
of  tuberculous  origin,  being  the  result  of  tuberculosis  of  the 
cer\'ical  lymphatic  glands  or  of  Pott's  disease. 
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Scars. — Scars  in  the  neck  are  usually  the  result  of  cervical  tu- 
berculosis, surgical  procedures  or  trauma. 

Branchial  Cysts  and  Fistnlse. — Branchial  cysts  and  fistulse, 
resulting  from  imperfect  closure  of  the  embryonic  branchial 
clefts,  are  encountered  in  rare  instances.  A  branchial  cyst  is 
formed  by  closure  of  the  pharyngeal  and  cutaneous  surfaces  of 
the  cleft  without  closure  of  the  intervening  mesoblastic  tissues. 
Branchial  fistulas  may  be  complete  or  incomplete,  depending 
upon  the  degree  of  fusion  of  the  embryonic  clefts,  the  incomplete 
being  represented  by  diverticula,  either  external  or  internal, 
opening  into  the  pharynx. 

Lndwig's  angina,  a  painful  indurated  swelling  beneath  the  angle 
of  the  jaw,  due  to  septic  infection  of  the  tissues  surrounding  the 
submaxillary  gland,  is  an  occasional  cause  of  dyspnea  and  dyspha- 
gia which  may  become  alarming. 

Woody  or  ligneous  phlegmon,  an  insidious  induration  of  the  sub- 
cutaneous tissues  of  the  neck,  involving  the  lateral  or  anterior 
aspect  of  the  cervical  region,  is  occasionally  encountered.  In 
some  instances  the  structures  are  indurated  from  the  jaw  to  the 
clavicle;  the  condition  is  attended  by  little  pain  and  no  fever. 
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CHAPTER  XXX 

THE  HAND 

THE  NAILS 

PaUor.^ — Pallor  of  the  nails  is  a  si^i  of  anemia,  and  it  is  well  to 
bear  in  mind  the  nile  laid  down  by  Stephen  Melvcnzie,  that  when 
pressure  upon  the  tip  of  the  finger  completely  drives  the  blood 
from  beneath  the  nail,  the  red  corpuscles  are  present  in  onlv 
half  their  normal  number. 

Cyanosis. — Cyanosis  or  blueness  of  the  nails  is  a  sign  of  de- 
ficient aeration  of  the  blood,  either  due  to  a  failin;^  heart,  an  ob- 
structive pulmonary  lesion,  or  the  iuffestion  of  coal  tar  products. 
As  has  been  stated,  cyanosis  appears  very  early  under  the  nails 

and  about  the  lips. 

White  spots  in  the  nails  are  usually  significant  of  trophic 
changes  in  the  nail;  less  commonly  they  are  due  to  injury  of  the 
matrix  by  picking  at  the  base  of  the  nail. 

Capillary  Pulse. — The  capillary  pulse  has  been  described  under 
the  section  upon  the  examination  nf  the  circulatory  organs;  and 
as  stated,  is  a  valuable  sign  of  aortic  regurgitation  or  Corrigan's 
disease. 

Transverse  Groove.~A  transverse  groove  on  the  back  of  a  nail 
is  a  sign  of  a  recent  acute  illness.  The  groove  has  its  incep- 
tion at  the  base  of  the  nail  and  its  distance  from  the  base 
when  observed  may  indicate  when  convalescence  from  the  illness 
in  question  eonuiieneed.  Thus  it  requires  3is.  months  for  the 
groove  to  progress  from  the  base  to  the  i^'^^  ^^^^  ^^  the  nail; 
hence,  if  it  be  encountered  half  way  between  the  mutrix  and  the 
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free  edge,  it  is  an  indication  that  convalescence  began  approxi- 
mately three  months  previously. 

Longitudinal  ridges  in  the  nails  are  said  to  be  a  reliable  sign  of 
gouty  diathesis.  Certainly  the  ridges  are  encountered  in  many 
gouty  patients. 


Fig.  393. — Hypertrophy  of  the   nails.      (From   Ilazen.) 


Fig.    294. — Symmetrical    atrophy   of   n.ails.      (Courttsy   of    Dr.   J.    C.    K.    King   and    Dr. 
H.   G.    Parker.)      (From    Sutton.) 


Incurvation  of  the  nails,  with  or  without  clubbing  of  the 
finger-tips  is  a  sign  of  chronic  disease  of  the  heart  or  pulmonary 
tissues,  such  as  cardiac  failure,  aneurysm,  phthisis,  or  emphysema. 
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Fiff.    J"?.      Ilfl.iT.lrn's    iK.fUf!.       (Fri.ni    IliitUr.) 


the  skin,  when  tlicy  constitute  the  "chaLk  stones'*  of  the  disease. 
Knlarged  Joints. — Enlargement   of  the   joints   of  the  fingers 
is  seen  in  conjiection  with   gout  and   chronic    rheumatism.     In 
rheumatism  the  enlarged  joints  are  often  hot  and  painful. 


Fir.  •297, — Arthritis  deformans.      (From   Bullcr.) 


Fig.    398. — Morvaii's    disease.     <From    Rutlcr.) 


Heberden's  Nodes. — These  nodes,  also  termed  ITaygarth's  Nodos- 
ities, are  knobhy  enlargements  of  the  proximal  ends  of  the  ter- 
minal phalanges.  They  are  noted  in  gout  and  in  arthritis  de- 
formans, in  which  diseases  they  are  said  to  be  of  good  prognostic 
significance. 
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Clubbed  Fingfers  (Hippocratic  Fingers). — Clubbing  of  the 
terminal  phalanges  accompanies  many  chronic  diseases  of  the 
heart  and  lungs,  notably  chronic  bronchitis,  emphysema,  phthisis, 
and  chronic  pleurisy,  and  uncompensated  cardiac  disease.  The 
nails  are  commonly  incurved.  An  exaggeration  of  this  condition 
with  swelling  of  the  carpal  joints  is  noted  in  pulmonary  osteo- 
arthropathy. 

Distortions  of  the  fingers  accompany  gout,  chronic  rheumatism, 
and  arthritis  deformans.  The  distortions  are  not  produced  merely 
by  fixation  of  the  fingers  in  abnormal  positions,  but  are  produced 
by  organic  changes,  in  gout  by  the  deposition  of  sodium  biurate 
in  the  joints,  in  arthritis  deformans  by  absorption  of  bone  and 
the  growth  of  exostoses.  The  fingers  are  most  frequently  de- 
flected toward  the  ulnar  side  of  the  hand. 

Dactylitis. — Dactylitis  is  usually  a  sign  of  hereditary  syphilis, 
less  frequently  of  tuberculosis.  In  the  evolution  of  the  deformity 
a  fusiform  pui-ple  swelling,  which  is  prone  to  undergo  ulceration 
with  sinus  formation,  appears  upon  one  or  more  of  the  fingers, 
most  frequently  involvinj^  the  proximal  phalanges, 

Raynaud's  Disease. — In  Raynaud's  disease,  or  **dead  fingers" 
the  fingers  are  bluish-black  or  livid,  gangrene  occurring  in  spots 
and  leading  in  many  instances  to  spontaneous  amputation  of  the 
fingers. 

Morvan's  Disease.— In  this  disease  the  fingers  are  the  site  of 
painless,  destructive  whitlows,  which  have  their  inception  ad- 
jacent to  tlie  base  of  the  nail,  leading  to  necrosis  of  the  terminal 
phalanges  and  marked  swelling  of  the  fingers. 

SHAPE  OF  THE  HAND 

The  shape  of  the  hand  varies  in  different  subjects  and  under 
varying  conditions  of  age  and  occupation.  The  broad,  heavy 
hand  is  said  to  be  indicative  of  a  sanguine  personality',  while  the 
slender  hand  is  said  to  indicate  a  nervous  temperament.  Bluish 
dotting  of  the  hand  of  a  coal  miner  points  to  the  possibility  of 
anthraeosis,  while  in  old  age  and  in  malignant  disease  and  phthisis 
the  hand  is  small  and  withered. 

Spade  Hand. — In  acromegaly  and  myxedema  the  hand  is  large, 
with  thick  fingers  and  broad  nails.  In  myxedema  the  hand  is 
boggy,  ])ut  does  not  pit  on  pressure;  whereas  in  acromegaly  the 
hand  is  hard,  as  the  basis  of  the  hypertrophy  is  osseous. 


Fig.    ,'99.— Spade   hand.     (Fmni    Hntlcr. ) 


Fiff.  300.— Claw  hand,       (Main-en-griffe.)     (From    Eisendralh.) 
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Claw-Hand  (Main-en-griffe). — In  amyotrophic  lateral  sclerosis 
and  progressive  muscular  atrophy  the  proximal  phalanges  are 
drawn  backward  toward  the  wrist,  while  the  second  and  third 
phalanges  are  flexed  toward  the  palm.     The  underlying  cause 


Fig.    301. — .Accoucheur's    hand.     (From    Butler.) 


Fig.    302. — Wristdrop.      (From    Ivisendrath.) 


of  this  deformity  is  a  paralysis  of  the  lumbrical  and  interosseous 
muscles,  causing  the  proximal  phalanges  to  assume  a  state  of  dor- 
sal extension,  while  the  distal  phalanges  are  flexed. 
Hemiplegic  Hand. — In  hemiplegia  the  contractures  of  the  arm 


aiui  hand  are  replaced  in  course  of  time  by  permanent  deformity. 
The  fiiiRers  in  this  deformity  are  flexed  upon  the  palm,  the  wrist 
is  flexed  upon  the  forearm,  while  the  elbow  is  retained  in  a  state 
of  permanent  flexion  and  applied  closely  to  the  side  of  the 
body. 

Seal-fin  Hand. — In  chronic  gout  and  rheumatoid  arthritis  the 
entire  hand  is  deflected  toward  the  ulna  as  a  result  of  spasm  of  the 
extensor  nuiseles,  imparting  to  the  hand  a  fancied  resemblance  to 
the  fill  of  a  seal. 

Ape  Hand. — This  type  of  manual  deformity  is  the  result  of  wast- 
ing of  the  thenar  and  hypothenar  muscles  in  progressive  muscu- 
lar atrophy,  causing  the  hand  to  assume  a  position  in  which  the 
fingers  and  thimih  are  on  one  parallel  plane, 

Accoucheiir's  Hand. — In  this  type  of  manual  deformity,  wh'wh 
oeciirs  ill  ti^lany.  the  ttiumb  is  flexed  into  the  palm  of  the  hand. 
Miiilo  the  fiiigerH,  flexed  at  the  nietacarpophahingeal  joints  ami 
first  interphalangeal  joints,  are  extended  at  the  second  inter- 
plialangeal  artieitlations  and  pressed  closely  upon  the  thumb. 

Dupuytren's  Contracture.— This  is  a  permanent  painless  flex- 
ure of  one  finger  of  one  or  both  hands  into  the  palm.  Most  com- 
monly the  little  finger  alone  is  involved,  but  sometimes  the  ring 
finger  or  other  fingers  are  flexed  also.  Dupuytren's  contracture 
results  from  burns  or  other  injuries  to  the  palmar  fascia. 

Ganglion.— A  ganglion  is  recognized  as  a  localized  swelling 
u])o]i  the  dorsum  of  the  hand.  It  h  presumably  caused  by  cystic 
degeneratinu  of  a  synovial  fringe  within  a  tendon  sheath.  Gan- 
glia arc  not  infrequently  tuberculous  in  origin. 

Wrist-drop. — In  wrist -drop  the  hand  hangs  powerless  from  the 
wrist.  It  is  Hignificant  of  neuritis  or  paralysis  of  the  musculo- 
spiral  nerve. 

TREMOR  OF  THE  HAlfD 

Intention  Tremor.— Intention  tremor  is  a  tremor  of  the  hand 
which  is  converted  into  coarse  shahing  movements  when  the 
patient  endeavors  to  perform  any  act^  such  as  bringing  a  glass 
of  water  to  the  lips,  or  holding  a  pen  to  write.  Intention  tremor 
is  a  cardinal  sign  of  multiple  sclerosis  and  is  sometimes  noted  in 
hysteria. 

Paralysis  Agitans. — In  paralysis  agitans  tb*^  patient  is  sub- 
ject to  a  constant  *  '  wt»i*=^  ^^^«  ^^^^^mb  and 
index  finger  are 
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eontaet,  describing  a  rolling  movement  as  if  they  were  rolling  a 
pill  (Pill-rolling  tremor).  The  tremor  in  marked  contrast  to  that 
of  nniltiple  sclerosis  disappears  completely  during  voluntary 
nmvemenls  of  the  hands. 

Professional  Spasm.—Writers,  violin  players,  and  others  %vho 
constantly  employ  one  set  of  muscles  are  often  troubled  with 
painful  spasms  in  the  muscles  used,  incapacitating  them  for  their 
usual  occupations. 


Fi|f.    303.— I'rilagra. 


Athetosis. — This  term  refers  to  certain  slow  and  purposeless 
movements  of  the  fingers  which  are  encountered  in  patients  suf- 
fering? -with  organic  disease  of  Ihe  central  nervous  system. 

PellagrsL. — The  cutaneous  jtianifestations  of  pellagra  involve  the 
extensor  aspect  of  the  hand  and  farearm,  i)roducing  an  eruption 
of  an  crythematosquamous  type.  In  incipient  cases,  in  the  stage 
of  initial  erythema,  the  eruption  resembles  closely  ordinary  sini- 
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In  the  latter  evolution  of  the  disease  the 
takes    on    a    brown    pig^ment^tion,    and 
iwTy  ■■**♦**  in  aeaka.     Sensation  is  lost   in   the   areas   of  des> 
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t^     -•  ■*.      triUft*   m    ckcKl    k«»    than    J    year*    old. 

«)\i«itiiathm.  The  skin  iNivering  the  elbows  should  always  be  in- 
sjHsM^^l  for  the  erupUon,  The  eruption  may  involve  the  dorsum 
\\(  %l\^  foot  or  tho  faec.  and  rarely  the  neck  or  chest. 
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THE  FOREARM  AND  ARM 

EXAMINATION  OF  THE  FOREARM 

Epiphyseal  enlargement  of  the  forearm  bones  at  the  wrist  is 
indicative  of  rickets.  It  is  usually  accompanied  by  the  rachitic 
rosary  and  other  signs  of  the  disease. 

Enlargement  of  the  lower  end  of  the  radius  with  clubbing  of 
the  fingers  occurs  in  pulmonary  osteoarthropathy  the  result  of 
chronic  pulmonary  or  cardiac  disease. 

Enlargements  or  nodes  along  the  shaft  of  the  radius  or  ulna 
are  usually  due  to  syphilitic  periostitis. 

Erythema  nodosum  occasionally  occurs  upon  the  forearm, 
manifesting  itself  by  the  appearance  of  elevated,  red,  shining 
nodular  swellings,  which  are  very  painful  upon  pressure. 

Edema  of  the  forearm,  usually  affecting  the  arm  as  well,  results 
from  thrombosis  of  the  axillary  vein,  or  from  the  pressure  of  me- 
diastinal tumors  upon  the  subclavian  vein. 

EXAMINATION  OF  THE  ARM 

Tumors. — A  superficial  tumor  arising  in  the  arm  is  most  apt 
to  be  lipomatous.  It  is  often  lobulated,  A  ruptured  biceps  pro- 
duces a  sharp  tumor  over  the  lower  portion  of  the  arm.  A  deeply 
seated  tumor  of  the  arm  is  most  likely  to  prove  sarcoma  of  the 
humerus.  An  acute  painful  swelling  of  the  humerus  following 
typlioid  fever  or  scarlatina  is  due  to  acute  periostitis. 

Small  nodular  elevations  upon  the  humerus  are  usually  the  re- 
sult of  syphilitic  periostitis. 

Paralysis. — Paralysis  of  one  arm  may  be  total,  the  arm  hang- 
ing limply,  without  power  of  movement,  or  may  be  partial.  Par- 
tial brachial  paralysis  may  assume  one  of  two  types;  namely,  the 
upper  arm  type  of  Duchenne-Erb,  or  the  lower  arm  type  of 
Klumpke.     Brachial  paralysis  may  be  the  result  of  trauma  at 


birth,  or  may  result  from  compression  of  the  brachial  plexus  by 
a  tumor  or  by  a  crutch.  Some  cases  are  due  to  a  faulty  position 
of  the  arm  during  anesthesia.  The  upper  arm  type  of  Ducheniie- 
Erb  involves  the  deltoid,  brachial  is  anticus,  triceps,  supinator 
lons^us^  supinator  brevis,  and  the  infraspinatus  muscles.  The 
patient  is  unable  to  adduct  the  arm,  and  the  forearm  remains  in 
a  position  of  extension  and  pronation.  The  lower  arm  type  of 
Khmipke  involves  the  small  muscles  of  the  forearm  and  hajid, 
with  inability  to  move  the  hand  or  fingers. 

Rigidittj  and  Contracture. — In  hcraiplegia  the  paralysis  of  the 
arm  is  spastic  tuid  is  followed  in  the  course  of  time  by  permanent 
contnu'ture.     The  elbow  is  maintained  in  a  state  of  semiflexion, 


Fuj,    Jo5.  — Lipoma    of    arm. 
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(he  wrist  is  flexed  upon  the  forearm,  while  the  arm  is  often  closely 
apposed  to  the  trunk.  Spastic  rigidity  of  the  arm  is  often  one  of 
the  earliest  signs  of  c'hroiiie  liydroeephahis. 

Movements. — In  Sydenham's  chorea  the  arms  participate  in  the 
purposeless  movements  of  the  head  and  face.  In  this  form  of 
chorea  there  is  no  motor  weakness;  whereas  in  the  so-called  kemi- 
paralt/tic  chorea,  which  is  attended  by  similar  purposeless  move- 
ments of  the  arras,  the  muscular  power  is  usually  impaired.  Preg- 
nant women  occasionally  exhibit  similar  purposeless  movements  of 
the  arms  in  the  so-called  chorea  gravidarum. 

In  paramfjoclonus  multiplex  there  is  frwjuently  noted  a  sym- 
metrical, bilateral,  clonic  spasm  of  the  muscles  of  the  arms.  The 
biceps,  triceps,  and  deltoid  muscles  are  involved.    The  paroxysm 
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is  characterized  by  a  series  of  very  rapid  clonic  contractions  of 
symnietric  groups  of  muscles  in  the  two  arms,  the  contractions 
often  exceeding  a  hundred  in  a  minute.  Usually  of  very  brief  dura- 
tion, the  paroxysm  may  in  some  eases  last  for  several  moments. 

Atrophy. — Atrophy  of  the  muscles  of  the  arm  follows  the  paraly- 
sis of  acute  anterior  poliomyelitis  and  brachial  palsies^  conditions 
whii'h  involve  the  lower  motor  neurone. 

Miner's  Elbow. — In  this  condition  there  is  a  swelling  overlying 
t!ie  olecranon  bursa,  produced  by  chronic  bursitis  of  this  struo- 
lurc,  which  sometimes  yields  fluctuation  on  palpation. 


SECTION  in 
EXAMINATION  OP  THE  LOWER  EXTREMITIES 


CHAPTER  XXXII 

THE  FOOT,  LEG,  AND  TITIGTT 

THE  TOES 

GaJigrene  of  the  toes  is  usually  significant  of  diabetes,  arterio- 
sclerosis, or  Raynaud's  disease.  Gangrene  of  the  toes  is  less 
frequeutly  a  sequence  of  frostbite,  local  trauma,  ergotism  or 
eiiiKuIisni  in  eonneetion  with  cardiac  disease. 

Perforating  Ulcer.— The  perforating  ulcer,  or  Mai  Perforante, 


Fig.    306.— Gangrene    of    Iocs. 

occurring  with  locomotor  ataxia  and  rarely  with  diabetes,  is  a 
deep  circular  ideer,  usually  situated  upon  the  under  surface  of 
the  great  toe. 

Gout  produces  hot  tense  swelling  of  the  metatarsophalangeal 
articulation  of  the  great  toe,  which  is  very  sensitive  to  pressure. 

THE  FOOT 

Flat-foot,  pes  planus,  is  a  flattening  or  giving  w.iy  of  the  nor- 
mal arch  of  the  fooUiiifllpilt  of  muscular  paralysis,  or  ligaiaen- 
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tous  weakness  from  long  standing  or  traumatism.  Flat-foot  is  a 
sequence  of  rickets  and  infantile  paralysis.  Flat-foot  is  recog- 
nized by  painting  the  sole  of  the  foot  with  a  colored  fluid  and 
causing  the  patient  to  stand  upon  a  piece  of  paper,  and  noting 
whether  an  impression  of  the  entire  sole  is  left  upon  the  paper. 

Club-foot  or  talipes  is  a  permanent  fixation  of  the  foot  in  de- 
formity. In  talipes  equimis  the  heel  is  drawn  up  in  such  a  manner 
that  the  patient  walks  upon  the  ball  of  the  foot  or  the  toes.  In 
talipes  varus  the  foot  is  inverted,  the  patient  walking  upon  its  outer 
border.  In  talipes  valgus  the  foot  is  everted  and  the  patient  walks 
upon  the  inner  border  of  the  foot. 

Enlargement  of  the  foot  with  more  or  less  distortion  occurs 
in  acromegaly,  myxedema,  and  pulmonary  osteoarthropathy. 

Erythromelalgia. — In  this  condition  the  sole  of  the  foot  is  very 
red  and  the  seat  of  burning  pain,  which  is  made  worse  by  walk- 
ing and  is  relieved  by  elevating  the  limb. 

THE  LEG 

Bowing  of  the  tibiae  is  most  commonly  due  to  rickets,  but  may 
also  be  noted  in  connection  with  osteitis  deformans,  mollities 
ossinin,  and  cretinism. 

Nodes. — Red,  shining  nodes  situated  over  the  tibiae,  which  are 
very  painful  upon  pressure  are  indicative  of  erythema  nodosum, 
which  is  more  frequently  encountered  here  than  in  any  other 
locality. 

Deep  nodular  swellings,  situated  upon  the  tibia  are  due  to 
syphilitic  periostitis,  while  painless,  noninflammatory  indurated 
areas  distributed  over  the  leg  may  be  gummata. 

Leg  Ulcers  may  be  due  to  varicose  veins,  but  are  often  due  to 
tertiary  syphilis,  especially  if  there  are  multiple  annular  ulcers 
situated  nearer  the  knee  than  the  ankle. 

Swelling  of  the  Calves  in  children,  associated  with  loss  of  mus- 
cular power  and  difficulty  in  rising  to  the  erect  posture,  is  indic- 
ative of  pseudohypertrophic  muscular  palsy. 

Atrophy  of  the  muscles  clothing  the  anterior  and  outer  aspects 
of  the  leg  is  a  sign  of  progressive  muscular  atrophy. 

Varicose  Veins. — Varicosities  of  the  veins  of  the  leg  are  indic- 
ative in  some  instances  of  prolonged  standing,  or  the  pressure  of 
a  pregnant  uterus  or  tumor  within  the  abdomen  upon  the  vessels 
returning  blood  from  the  lower  extremity. 
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an  enormous  size,  due  to  chronic  inflammation  of  the  synovial  lin- 
ing of  tlie  joint,  which  later  progresses  to  the  bone  itself.  The 
enlargement  of  the  joint  is  always  considerable  and  may  become 
enormous.  Early  in  the  ease  the  enlargement  is  due  to  effusion 
in  the  joint,  but  later  it  is  produced  by  true  osseous  overgrowth. 
Pain  is  slight  or  is  entirely  absent.  Usually  affecting  the  knee- 
joint,  the  condition  may  involve  the  hip  joint,  and  less  com- 
monly the  smaller  articulations. 


Fit?,    in^.  —  ShowinR    cxtremp    case    of    bowlegs,      (From    W'>olliy-> 

Housemaid's  knee,  produced  by  chronic  bursitis  of  tfje  prepa- 
tellar bursa  as  a  consequence  of  persistent  pressure  upon  the 
bursa  incident  to  occupation,  is  characterized  by  effusion  into 
the  knee-joint,  the  effusion  pushiiifj  the  patella  upward  before  it. 
Fluctuation  can  sometimes  be  obtained. 


THE  THIGH 

Edema  of  llic  thigh,  affecting  the  leg  and  foot  as  well,  possesses 
definite  significance  depending  upon  whether  it  is  unilateral  or 
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giiioal  adenitis  of  long  standing  is  suggestive  of  tuberculous  disease 
of  the  hip  or  knee,  or  Hodgkin's  disease.  In  maliguant  disease  of 
the  genitalia  there  is  early  inguinal  adenitis. 

Swelling  in  Scarpa's  Triangle. — A  swelling  in  this  portion  of 
the  thigh  may  be  due  to  femoral  hernia,  or  psoas  abscess,  the  lat- 
ter always  occupying  a  position  external  to  the  femoral  vessels. 

Osteitis  Deformans  (Paget 's  Disease), — Osteitis  deformans  pro- 
duces bowing  of  the  bones  of  the  thighs,  with  a  consequent  diminu- 
tion of  the  stature.  The  head  in  this  di.sea.se  is  cliaracteri.stieally  de- 
formed,  and  the  contour  of  the  thorax  and  abdomen  is  altered. 

Osteomalacia,  in  its  evolution  is  characterized  by  bowing  of  the 
bones  of  the  lower  extremity,  produced  by  softening  and  rarefac- 
tion of  the  osseous  structures  peculiar  to  this  disease. 

Rickets, — In  advanced  rickets  there  is  usually  notable  bowing 


Fig.    311. — Osieosareoma   of   k-miir. 

of  the  bones  of  the  lower  extremities,  leading  to  '^bowlegs"  or 
"knock-knees."  In  addition  there  are  symmetrical  swellings  at 
the  epiphyses  of  the  long  bones. 

Pulmonary  Osteoarthropathy.— In  this  disease  the  extremi- 
ties of  the  long  bones  of  the  lower  extremity,  particularly  of  the 
tibia?,  ]iarti<'iiiate  in  the  chronic  enlargement  which  character- 
izes the  disease. 

Phlegmasia  alba  dolens,  resulting  from  throt)d)osis  of  the 
femoral  vein,  produces  swelling  and  edema  of  the  thigh,  with 
marked  tenderness  upon  manipulation.  The  usual  cause  is  puer- 
peral sepsis,  but  this  condition  is  also  a  not  infrequent  eompliea- 
tion  of  typhoid  fever. 

Paralysis. — Paralysis  of  one  leg  if  spastic  is  usuall.y  a  part  of 
a  henriplegia,  but  may  rarely  be  due  to  a  cortical  lesion  involving 
the  leg  center.    Flaccid  paralysis  of  one  leg  is  the  result  of  pres- 
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CHAPTER  XXXIII 
STATION,   GAIT,  AND  MUSCULAR  POWER— TREMOR 

Introduction. — The  sources  of  the  nervous  impulses  which  ini- 
tiate muscular  movements  reside  in  certain  specialized  cells  of 
the  cerebral  cortex  lying  anterior  to  the  fissure  of  Rolando,  in 
the  nuclei  of  the  cranial  nerves  at  the  base  of  the  brain,  and  in 
the  anterior  horns  of  the  spinal  cord.  The  experimental  work 
of  Hup^hliiigs  Jackson,  Ilitzig,  Ferrier,  and  Horsley  has  demon- 
strated that  the  motor  path  from  the  cerebral  cortex  to  the  volun- 
tary muscles  comprises  two  segments,  or  neurones;  namely,  the 
upper  motor  neurone,  extending  from  the  cerebral  cortex  to  the 
anterior  cornual  cells,  and  forming  synapses  with  the  cells  of  cer- 
tain of  the  nuclei  of  origin  of  the  cranial  nerves;  and  the  lower 
motor  neurone,  which  extends  from  tlie  anterior  cornual  cells  to  the 
muscle  in  question. 

The  axis  cylinders  of  the  upper  motor  neurone,  arising  from 
cells  of  the  cerebral  cortex  in  the  motor  area  pass  downward  into 
the  white  substance  of  the  brain  to  form  the  corona  radiata. 
They  are  collected  into  a  compact  bundle  of  fibers  which  tra- 
verse the  internal  capsule  between  the  basal  ganglia,  constituting 
the  genu  and  anterior  two-thirds  of  the  posterior  limb  of  this 
structure.  Emerging  from  the  internal  capsule,  the  upper  motor 
neurone  enters  the  crus  cerebri,  some  fibers  at  this  point  crossing 
to  the  opposite  side  to  form  synapses  with  cells  of  the  nucleus  of 
origin  of  the  oculomotor  nerve.  The  upper  neurone  traverses  the 
crus  and  pons,  distributing  fibers  to  all  of  the  motor  cranial 
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nerves  of  the  opposite  side  and  a  few  fibers  to  the  same 
nerves  on  the  same  side,  and  enters  the  anterior  portion  of  the 
medulla  oblongata  to  form  the  pyramid.  In  the  medulla  the 
greater  number  of  the  fibers  constituting  the  upper  motor  neu- 
rone cross  to  the  opposite  side,  forming  the  decussation  of  the 
pyramid.  These  fibers  enter  the  lateral  portion  of  the  spinal 
cord  as  the  crossed  pj^ramidal  tract,  while  the  smaller  number  of 
fibers,  which  did  not  cross  at  the  decussation,  pass  do^^^l  the 
anterior  portion  of  the  cord  as  the  direct  or  uncrossed  pyramidal 
tract.  The  fibers  of  the  crossed  and  direct  pyramidal  tracts 
terminate  at  various  levels  of  the  cord  by  forming  synapses  inth 
the  anterior  cornual  cells,  the  direct  pyramidal  fibers  crossing  in 
the  anterior  white  commissure  before  forming  this  junction. 
Thus  the  upper  motor  neurone  terminates  by  effecting  a  junc- 
tion with  the  cells  of  origin  of  the  lower  motor  neurone.  It  is  to 
he  noted  that  impulses  arising  in  the  cerebral  cortex  are  all  trans- 
mitted to  the  opposite  side  of  the  spina!  cord  by  the  upper  motor 
neurone. 

The  axis  cylinders  of  the  lower  motor  neurone  arise  in  the  an- 
terior cornual  cells  and  emerge  as  the  anterior  spinal  nerve  roots 
to  form  the  peripheral  nerves  which  supply  muscles  on  the  same 
side  of  the  body.    They  do  not  cross. 

The  sensory  conducting  system  comprises  three  neurones.  The 
first  srnsorif  neurone  is  derived  from  the  ganglia  upon  the  posterior 
nerve  roots,  the  axis  cylinders  of  which  divide  in  a  T-shaped 
manner,  the  longer  division  going  to  the  peripheral  sensory  nerve, 
while  the  shorter  branch  enters  the  posterior  horn  of  the  spinal 
cord  and  divides  into  a  long  ascending  and  a  short  descending 
branch.  The  longer,  ascending  branches  from  this  source  ascend 
in  the  posterior  colunuis  of  the  cord  to  terminate  in  cells  of  the 
gray  matter  of  the  same  side  of  the  cord  or  to  ascend  to  the 
nucleus  gracilis  and  nucleus  cuneatus  of  the  medulla. 

Tlie  second  sensortj  iieurone  arises  from  the  medullary  cells  or 
the  medullary  nuclei,  form  the  arcuate  libers,  and  terminate  in 
synapses  about  the  cells  of  the  median  and  lateral  nuclei  of  the 
optic  thalamus  of  the  opposite  side. 

The  third  sensory  neurone  takes  origin  from  the  nuclei  of  the 
optic  thalamus  and  terminates  in  the  sensory  areas  of  the  cerebral 
cortex. 

Gross  lesions  involving  the  integrity  of  the  upper  motor  neu- 
rone in  any  portion  of  it°  -^^^t-oA  from  the  cerebral  cortex  to  the 
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anterior  horns  of  the  cord  produce  spastic  paralysis  of  definite 
portions  of  the  muscular  system;  since  the  regulating  or  govern- 
ing impulses  descending  from  the  cerebral  cortex  are  in  abeyance 
and  the  constant  tonic  impulses  from  the  anterior  comual  cells 
are  uncontrolled.  Lesions  of  the  lower  motor  neurone,  on  the 
contrary,  produce  flaccid  paralysis,  with  atrophy  of  the  muscle, 
as  trophic  impulses  have  their  origin  in  the  anterior  cornual 
cells. 

The  Station.— The  station  is  the  attitude  of  the  patient  when 
standing  at  ease  in  the  erect  posture.  In  testing  the  station  the 
patient  should  be  directed  to  stand  with  the  feet  closely  ap- 
proximated, and  the  test  should  be  made  first  with  the  eyes 
open  and  then  with  the  eyes  closed.  A  normal  person  while 
undergoing  this  examination  will  frequently  sway  slightly  from 
side  to  side,  and  in  cases  of  muscular  weakness,  either  from  ex- 
hausting disease  or  from  neurasthenia,  the  swaying  is  more 
marked.  But  when  the  swaying  movement  becomes  so  extreme 
that  the  patient  is  in  danger  of  falling  if  not  supported,  the  sta- 
tion becomes  pathologic.  Thus  in  tabes  dorsalis  the  patient  with 
feet  closely  approximated  and  the  eyes  closed  sways  excessively 
and  if  not  supported  is  apt  to  fall  (Romberg's  sign). 

The  Gait. — In  many  nervous  diseases  the  gait  is  characteristic 
and  gives  at  once  a  clue  to  the  correct  diagnosis.  In  observing 
the  gait  of  a  patient  who  is  suffering  with  an  organic  nervous 
disease  the  clothing  should  be  removed  from  the  lower  extremi- 
ties so  that  the  phenomena  attending  locomotion  may  be  clearly 
observed. 

The  Spastic  Gait. — In  spastic  diplegia  due  to  lesions  in  the 
lateral  pyramidal  tracts  the  lower  limbs  are  stiff  owing  to  an  in- 
ability to  bend  the  knees,  so  that  the  patient  progresses  by  means 
of  short  steps,  the  toes  scraping  along  the  floor.  The  toes  of  the 
shoes  are  worn  excessively.  The  presence  of  a  marked  ankle 
clonus  on  both  sides  communicates  a  general  tremulousness  to 
the  entire  carriage  of  the  patient,  who  is  apt  to  stumble  over 
slight  obstacles  and  fall. 

The  Ilemiplegic  Gait. — The  hemiplegic  gait  is  merely  a  uni- 
lateral spastic  gait,  the  spastic  limb  during  progression  de- 
scribing an  arc  of  a  circle  while  the  sound  limb  supports  the 
weight  of  the  body.  In  spastic  cerebral  paraplegia,  or  double 
hemiplegia,  both  limbs  describe  the  arc  of  a  circle  during  pro- 
gression, each  foot  in  turn  being  swung  outward  and  planted  in 
front  of  the  other  with  the  production  of  the  cross-legged  or 
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reich's  ataxia,  and  in  tumor  of  the  posterior  columns  of  the 
cord.  The  patient  walks  on  a  very  broad  base,  swaying  from  side 
to  side.  The  foot  in  progression  is  raised  suddenly  from  the 
floor,  is  thrown  forcibly  forward,  and  thrown  forcibly  down  "in 
flail-like  fashion,"  the  heel  usually  striking  the  floor  first.  The 
patient  keeps  the  eyes  fixed  steadily  upon  the  floor  before  him 
in  the  effort  to  guide  his  onward  course.  He  is  unable  to  sud- 
denly stop  or  start  on  command  or  to  turn  suddenly  and  re- 
trace his  course.  Similar  ataxia  in  the  upper  limbs  is  demon- 
strable in  the  inability  of  the  patient  to  touch  the  finger-tip  to 
the  nose,  or  to  accurately  approximate  the  finger-tips  with  the 
arms  before  the  body. 

The  Festinating  Gait. — In  paralysis  agitans  the  patient  moves 
forward  with  the  body  inclined  somewhat  forward,  advancing 
with  short,  shuffling  steps  which  become  progressively  faster  as  he 
crosses  the  room.  When  ordered  to  turn,  the  entire  body  is  turned 
en  masse.  This  type  of  locomotion  constitutes  the  so-called  pro- 
pulsion. Retropulsion  may  often  be  elicited  in  these  patients. 
If  the  patient  is  quickly  pulled  backward,  and,  indeed  sometimes 
on  merely  looking  upward,  lie  tends  to  run  backward  with  short, 
shuffling  steps,  although  the  body  is  invariably  inclined  forward. 

The  Cerehellar  or  Vertiginous  Gait. — In  cerebellar  disease  as- 
sociated with  severe  vertigo  the  patient  progresses  in  a  very  ir- 
regular course,  often  lurching  from  side  to  side.  Quite  fre- 
quently the  patient  exhibits  a  tendency  to  reel  in  a  fixed  direc- 
tion, forward,  backward,  or  to  one  side.  This  type  of  progres- 
sion occurs  with  unilateral  cerebellar  lesions.  In  unilateral 
cerebellar  tumors  the  head  is  not  infrequently  inclined  toward 
opposite  side,  while  the  face  is  turned  slightly  toward  the  side 
of  the  lesion. 

Muscular  Power.— A  rough  estimate  of  the  muscular  power 
may  be  made  by  the  "resistance  method,"  the  patient  being  di- 
rected to  perform  the  function  of  a  given  muscle,  while  the  ex- 
aminer endeavors  to  resist  the  movement  and  gauges  tlie  amount 
of  power  required  in  the  effort.  Variations  in  muscular  power 
range  from  simple  weakness  to  complete  loss  of  power  or  par- 
alysis. Paralysis  may  be  complete  or  partial,  in  which  latter 
event  it  is  termed  paresis.  Paralysis  may  be  spastic,  when  the 
paralyzed  limb  is  rigid  and  the  muscles  unyielding  to  passive  move- 
ment, or  flaccid,  when  the  muscles  are  soft  and  pliable.  Paralysis 
may  affect  one  limb,  when  the  condition  is  termed  monoplegia:  it 
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SENSORY  PHENOMENA— THE  REFLEXES 

An  accurate  sensory  examination  requires  the  free  and  full 
cooperation  of  the  subject  of  the  examination  and  a  refined 
technic  upon  the  part  of  the  examiner.  The  area  under  examina- 
tion should  be  freely  exposed  and  the  examination  should  be  con- 
ducted in  a  chamber  which  is  free  from  noise  and  in  which  the 
temperature  is  constant  and  is  neither  uncomfortably  elevated 
nor  lowered.  The  sensory  examination  should  not  be  unduly 
prolonged;  but  when  any  disorder  of  sensation  is  detected,  its 
exact  limits  should  be  determined.  In  this  connection  it  is  im- 
portant that  the  examiner  should  refrain  from  graphically  chart- 
ing the  limits  of  the  area  of  dysesthesia  upon  the  skin,  as  such 
practice  serves  as  a  fertile  source  of  suggestion  to  the  subject  of 
the  examination. 

The  course  of  the  afferent  sensory  pathway  has  been  outlined 
in  a  previous  section;  and  from  its  course  it  is  evident  that  a 
sensory  disturbance  may  be  due  to  a  lesion  involving  the  integrity 
of  a  peripheral  nerve  trunk,  involving  one  or  more  of  the  tracts 
of  the  spinal  cord,  or  involving  the  brain  stem  or  the  cerebral 
cortex.  The  area  and  distribution  of  the  sensory  disturbance  will 
in  each  event  serve  to  localize  the  site  of  the  causative  lesion. 
Disturbances  of  general  sensation  comprise  disorders  in  the  sense 
of  touch,  pressure  sense,  the  senses  of  temperature  and  pain,  and 
of  muscular  sense,  Avhich  comprises  the  perception  of  active  and 
passive  movements.  Disturbances  of  special  sense  are  treated  in 
the  section  dealing  with  the  several  cranial  nerves. 

Tactile  Sensation. — The  acuity  of  tactile  sensibility  is  tested 
by  gently  touching  the  cutaneous  surface  in  various  regions  with 
a  feather,  a  camel's-hair  brush,  or  with  a  twisted  wick  of  cotton, 
while  the  subject's  eyes  are  bandaged.  Tactile  sensation  is  also 
investigated  by  detecting  the  minimal  distances  at  which  the  two 
points  of  a  compass  may  be  appreciated  when  simultaneously 
placed  upon  the  skin  of  the  subject. 

The  normal  subject  can  state  the  precise  instant  at  which  the 
integument  is  touched  and,  in  a  general  way,  the  nature  of  the 
fabric  with  which  it  is  in  contact.  The  readiness  with  which  the 
two  compass  points  are  recognized  varies  widely  in  different 
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e,  where  tliej  are  recognixrd  v^en  separated  bj  onlv  one 
■nihwftgr,  and  least  mdOj  detected  upon  the  baek^  arm,  aod 
tlitgiL,  where  thej  are  onlr  reeognised  when  separated  by  a  space 
of  from  60  to  80  miUimeteraw  While  the  readiness  with  which 
tactile  sensations  are  registered  ia  a  reliable  index  to  the  integ- 
rity of  the  sensory  pathway,  allowanee  moat  be  made  in  certain 
instances  of  delayed  transmifgsion  for  the  degree  of  natural  intel- 
ligence of  the  subject  of  the  examination. 

Moderate  impairment  of  taetOe  sensibility  constitutes  hypes- 
tfiesia,  indicating  in  the  majority  of  eases  a  eompression  or 
partial  Ie«ion  of  the  sensory  pathway.  An  abnormally  acute  per- 
c<*ptJon  of  tactile  sensation  constitutes  hyperesthesia,  which  fre- 
qiifntly  indicates  a  functional  irritability  of  the  sensory  pathway. 
A  complete  abolition  of  tactile  sensibility  over  a  zone  of  the  body 
constitutes  anesthesia.  A  circumscribed  anesthesia  is  likely  to 
prove  of  prriphfral  origin,  whereas  an  extensive  zone,  embracing 
one-lialf  of  Hie  body  or  the  entire  body  below  a  definite  level  is 
fif  eeiitral  orij^in. 

tij  tlie  [tresenee  of  a  eoniplete  transverse  lesion  of  the  spinal 
furi\  tliere  is  anestbesia  and  motor  palsy  which  is  bilateral  below 
ilir  !(  v«'l  (if  tlif  lesion.  In  the  presence  of  a  hemisection  of  the 
etinl  or  of  a  Irsion  involvinpr  only  one  lateral  half  of  the  cord, 
there  ensijehi  the  iiliennnienoii  which  is  Jeaignatcd  Browu-Sequai'd 
franilysis,  in  whidi  tbere  is  complete  motor  palsy  upon  the  corre- 
sfiondioK'  side  Itelnw  the  level  of  the  lesion,  with  complete  anes- 
lln>si}i  ntid  parliiil  hiss  tif  m(»t(ir  power  upon  the  side  opposite  to 
Ibr  ("itrd  h'slon. 

Pressure  Sense.     The  pressure  sense  is  investij^ated  by  noting 
I  he  nhility  t\\'  llir  ,suliJ(H*t  1o  appreciate  minor  variations  in  pres- 
sure, w  litMi  eiilii's  til"  uiiiforrii  .size  but  fif  varying  weight  are  placed 
tiinui  (be  snrfiiee  under  examination.     T)urinf;  this  examination 
muscular  seusa1ii»n  is  ti^  be  elitniiuited  by  placing  the  limb  upon  a 
linn.  ufi\ieldiug  surface:  and  temiierature  sense  must  be  excluded, 
as  exirenies  of  temperature  have  a  tendency  to  impair  the  nicety 
of  llie   pressure  sense  perception.     Variations  in  pressure  e«no» 
whii'b  possess  the  same  .siirnificance  as  do  similar  variat 
tactile  sensniion.  are  not  relied  upoti  as  much  as  are  the  L 
neuroloirie  exnminntinns. 

Sense  of  Temperature.     The  entire  cutaneous  surface 
plied   with   speeitte  "bent   spots"  and  "cold  spots,"  "w 
*'v  nerve  endings  for  the  appreciation  of  these  • 
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of  temperature  sense,  flence  the  power  of  discriminating  varia- 
tions in  temperature  may  be  retaiiiod,  while  tactile  sensation  is 
temporarily  or  permanently  abolished.  Compression  of  the  ulnar 
nerve,  which  causes  a  marked  diminution  of  tactile  sensibility 
over  the  diKtribution  of  the  nerve,  does  not  involve  the  tempera- 
ture perception  in  this  area.  As  a  general  rule,  the  portions  of 
the  body  whieh  are  habitually  clothed  are  more  sensitive  to 
thermic  variations  than  are  the  exposed  portions  of  the  integu- 
ment. 

The  cutaneous  perception  of  temperature  is  most  conveniently 
toKted  by  the  application  to  the  area  under  examination  alter- 
nately of  test  tubes  containing  water  at  temperatures  consider- 
ably above  and  below  the  body  temperature.  In  the  presence  of 
nr»ranie  disease  of  the  spinal  cord,  as  syriiitroniyelia  and  in  the 
presence  of  lesions  of  the  niedulhi  jiinl  pons,  as  hemorrhage, 
tumor,  or  softeuinp,  the  perception  of  temperature  is  impaired 
(therni(diypes(hesia).  Similarly  destructive  lesions  in  these 
re(»ions  result  in  total  abolition  of  tlie  perception  of  changes  of 
temperature,  constituting  thermoanesthesia;  whereas  functional 
irritability  of  the  tract  of  (Jowers  nuiy  result  in  an  e>iaj!:(i:erated 
perception  of  variations  in  temperature,  constituting  thermo- 
hyperesthesia. 

Sense  of  Pain. — Whilr  it  is  true  that  any  form  of  appreciable 
sensation  when  sufit^iciently  magniticd  and  intensified  may  assume 
such  proportions  as  to  render  its  perception  painfid.  it  is  yet 
generally  agreed  that  there  are  sppcialized  '*pain  spots''  dis- 
tributed universally  over  the  cutaneous  surface,  which  are  sup- 
plied by  special  nerve  endings;  and  that  the  sensation  of  pain 
when  promnnu'cd  is  not  invariably  due  to  overstimulation  of  the 
fibers  having  to  do  with  tactile  or  temperature  sensation,  but  to 
hyperstimnlatinii  of  these  sjiecifie  pain  eent<^rs  in  the  integument. 

The  perception  of  the  sense  of  pain  is  investigated  by  pricking 
tlic  integument  of  tlie  area  under  examinati(>n  with  a  sharpened 
quill  or  with  an  ordinary  pin  or  needb.'.  In  the  presence  of  een- 
tral  cord  lesions  Avliieh  are  incomplete,  in  dorsal  sclerosis  of  the 
cord  and  in  lesitJiis  of  pen]dienil  nerves,  the  perception  of  pain- 
ful stimuli  may  be  delayed  and  impaired,  eonsfituting  hypalgesia, 
or  may  be  totally  abolished  in  the  Jire;(  under  investigation,  con- 
stituting analgesia.  Similarly  in  the  ]>re.senee  of  funefiouril 
nervous  states  the  examiner  is  ai^t  tn  encounter  an  exatrgerafed 
perception  of  painful  stimuli,  constituting  in  this  event  lij'per- 
algesia. 
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Diflferent  forms  of  perverted  seiisatfoii  may  be  encountered, 
which  are  grouped  under  the  terra  parasthesiie.  These  perver- 
sions are  principally  subjective  in  eharaeter  and  are  not  modified 
or  iiifliieneed  by  ohjeetive  examination  of  the  subject.  They  may 
assume  the  character  of  the  craAvling-  of  insects  (formication); 
they  may  take  the  form  of  alternate  flashes  of  heat  and  of  cold;  or 
the  subject  may  complain  of  transient  numbness.  Occasionally 
upon  painful  stimulation  of  one  extremity  there  is  experienced 
coincidentally  a  painful  sensation  in  a  sjTn metrical  distribution 
of  the  opposite  limb,  constituting  in  this  instance,  allocheiria. 

Muscular  Sense,— Muscular  sensation  is  the  peculiar  sense  by 
means  of  which  judgments  are  formed  as  to  the  weight  of  articles 
which  are  lifted,  by  which  the  patient  is  aware  of  the  position  of 
certain  portions  of  the  body  without  the  aid  of  the  eyes,  and  by 
which  he  is  enabled  to  maintain  the  standing  posture  without 
conscious  effort. 

The  muscular  sense  may  be  examined  by  directing  the  subject, 
Willi  the  eyes  lightly  bandaged,  to  place  the  finger  upon  a  certain 
designated  portion  of  the  body,  as  for  instance,  the  tip  of  the 
nose;  it  is  also  tested  by  directing  the  patient  to  stand  upright 
with  tlie  feet  closely  approximated  and  with  closed  eyes.  Thus, 
in  organic  disease  of  the  nervous  system  the  disturbance  of  the 
muscular  sense,  with  coincident  tactile  sensory  disturbance,  is 
responsible  for  Tvoniberg's  sign. 

The  muscular  sense  is  also  investigated  by  noting  the  percep- 
tion of  active  aud  passive  movements  of  the  limbs.  Thus,  the 
subject  is  directed  to  perform  various  movements  with  the  limbs, 
such  as  describing  a  semicircle  on  the  floor  with  the  toe,  or  touch- 
ing the  knee  with  the  ankle  of  the  opposite  limb.  In  testing  the 
perception  of  passive  movements,  the  limb  of  the  patient  is 
slowly  moved,  while  the  eyes  are  lightly  bandaged,  and  he  is 
asked  to  indicate  by  pointing  the  range  of  movement  and  the 
new  position  of  the  Timb. 

Stereognostic  Sense. — Stereognostic  sensibility  is  the  faculty 
by  which  objects  pLiced  in  the  hand  arc  recognized  by  their  pal- 
pable shape  and  consistence.  An  abolition  of  this  sense  (astereog- 
nosis)  is  frequently  indicative  of  a  lesion  involving  the  superior 
parietal  lobule  of  the  brain. 

Refleices. — The  Reflex  Arc. — The  simplest  form  of  reflex  arc 
comprises  an  afferent  or  sensory  neurone,  which  conducts  impulses 
from  the  periphery  of  the  body  to  an  intermediate  cell  station 
situated  in  the  gray  matter  of  the  spinal  cord,  and  an  efferent 
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motor  neurone,  over  which  the  intermediate  cell  station  or  medul- 
lary center  discharges  impulses  in  response  to  the  sensory  stimulus 
which  is  conveyed  to  it  by  way  of  the  afferent  sensory  neurone. 
The  entire  sequence  of  changes  which  ensues  upon  adequate  stimu- 
lation of  the  receptor  of  the  afferent  sensory  neurone  constitutes 
the  reflex  act. 

In  the  case  of  the  spinal  reflexes  the  afferent  neurone  is  repre- 
sented by  the  peripheral  spinal  sensory  nerve  with  its  root  ganglion, 
the  intermediate  cell  station  by  the  cells  of  the  gray  matter  of  the 
spinal  cord,  and  the  efferent  neurone  by  the  motor  nerve  arising 
from  the  cells  of  the  anterior  horn  of  the  cord.  The  shorter  branch 
of  the  dorsal  nerve  root  upon  entering  the  posterior  horn  of  the 
spinal  cord  gives  off  collaterals  which  pass  immediately  to  form 
synapses  with  the  cells  of  the  anterior  horns  of  the  same  side  of  the 
spinal  cord,  a  reaction  in  this  instance  constituting  a  homolateral 
spinal  reflex.     However,  the  spinal  nerve  root  also  furnishes  col- 


Fig.    314. — Percussion   hammer. 


lateral  branches  which  pass  by  way  of  the  anterior  white  commis- 
sure to  form  synapses  with  the  anterior  cornual  cells  of  the  opposite 
side  of  the  cord,  resulting  in  contralateral  reflexes.  Also  certain  col- 
lateral branches  form  synapses  with  motor  cells  in  higher  and  lower 
levels  of  the  spinal  cord.  A  much  more  complicated  reflex  is  repre- 
sented by  the  collaterals  which  establish  connections  with  the  cells 
of  origin  of  the  columns  of  GoU  and  Burdach,  by  which  they  are 
relayed  to  the  gracile  and  cuneate  nuclei  of  the  medulla,  thence  by 
the  arcuate  fibers  to  the  opposite  optic  thalamus,  and  thence  by  the 
third  sensory  neurone  to  the  sensory  area  of  the  cerebral  cortex. 
In  this  situation  an  intermediate  cell  station  in  the  form  of  associa- 
tion bundles  is  established,  the  efferent  motor  neurone  of  this  ex- 
tensive reflex  arc  being  represented  by  the  pyramidal  tracts,  the 
reflex  action  resulting  in  consciousness  and  in  volitional  muscular 
movement.  Another  very  complex  reflex  arc  is  formed  by  the 
dorsal  root  fibers  which  form  synapses  with  the  cells  of  Clarke's 
column,  whence  the  impulse  is  relayed  by  the  ascending  spino- 
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cerebellar  traot  of  Fleclisig  to  the  cerebellar  cortex  and  dentate 
nucleus^  thence  to  the  red  nucleus  of  the  midbrain,  and  thence 
by  the  rubrospinal  tract  to  the  anterior  cornual  cells,  the  reflex 
act  in  this  instance  having  for  its  expression  the  regulation  of 
muselc  tone  and  the  synergic  action  of  different  muscles  in  the 
maintenance  of  equilibrium. 

Simple  spinal  reflexes  occur  without  any  intervention  upon  the 
part  of  the  cerebrum,  the  various  spinal  segments  acting  inde- 
pendently; but  there  arc  governing  fibers  descending  in  the  p\-ram- 
idal  tracts  from  the  cerebral  cortex,  which  modify  and  may 
volitionally  inhibit  the  spinal  reflexes. 

Reflexes  are  variously  classified  as  tonic  and  clonic,  as  super- 
ficial reflexes  and  as  deep  reflexes.  The  principal  superficial 
reflexes  are  the  plantar,  cremasteric,  and  abdominal  reflexes; 
while  the  principal  deep  reflexes  comprise  the  patellar  and  aehilles 
tendon  reflexes,  the  jaw-jerk,  the  ankle  clonus  and  the  patellar 
elonuf^, 

Abdominal  Reflex. — The  abdominal  reflex  consists  in  a  contrac- 
tion of  the  underlying  rectus  muscle  when  the  integument  is 
stinujlated,  as  for  instance,  by  gently  scratching  with  a  sharp 
instrument.  This  reflex  should  be  elicited  upon  either  side  of  the 
abdomen  both  above  and  below  the  level  of  the  umbilicus,  in 
nrjcr  to  demonstrate  the  independence  of  the  upper  portion  of 
tile  rectus,  which  is  supplied  by  the  eighth  and  ninth  intercostal 
nerves;  and  the  lower  portion  of  the  rectus,  which  is  supplied  by 
the  tentli  and  eleventh  intercostal  nerves.  In  each  case,  the  um- 
bilicus is  observed  to  be  drawn  toward  the  side  of  the  stimulation 
in  the  presence  of  an  intact  reflex.  It  may  readily  be  demon- 
strated that  in  the  case  of  the  normal  subject  the  umbilicus  is 
not  dis[>laced  upon  changing  from  the  dorsal  recumbent  to  the 
sitting  posture.  But  in  the  presence  of  paralysis  of  the  lower 
portion  of  the  rectus,  upon  the  change  of  posture  the  umbilicus 
is  elevated,  thus  diflfcrentiating  the  lesion  of  the  tenth  and  eleventh 
intercostals  from  the  integrity  of  the  eighth  and  ninth  intercostal 
nerves  above  the  umbilicus. 

Oremasteric  Reflex. — TTpon  stimulation  of  the  integument  upon 
the  inner  side  of  the  thigh  the  testicle  of  the  corresponding  side 
is  elevated.  The  segments  which  preside  over  the  cremasteric 
reflex  comprise  the  first  and  second  lumbar  segments. 

Plantar  Reflex.^In  the  normal  subject,  when  the  sole  of  the 
foot  is  stroked  with  a  probe  or  a  sharp  instrument,  plantar 
flexion  of  all  of  the  toes  ensues  as  the  reflex  response.    In  the  pres- 
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ence  of  a  lesion  of  the  upper  motor  neurone,  instead  of  the  uni- 
form plantar  flexion  of  the  toes,  the  great  toe  is  extended  while 
the  reinaining  toes  are  flexed  (Babinski's  sign).  In  eliciting  the 
plantar  reflex  the  outer  portion  of  the  sole  should  be  stroked  in 
a  direction  from  before,  backward  toward  the  heel.  Subjects 
yielding  Babinski's  sign  usually  also  yield  upon  proper  stimu- 
lation the  reflexes  of  Oppenheim  and  of  Gordon, 

Oppenlieim's  Reflex. — Oppenheim 's  reflex  is  elicited  by  passing 
the  thumb  or  the  handle  of  the  percussion  hammer  dowuward 
along  the  internal  border  of  the  tibia,  at  the  same  time  exerting 
pressure  upon  the  soft  tissues,  whereupon  extension  of  the  great 
toe  with  plantar  flexion  of  the  remaining  digits  ensues.    The  sig- 


¥\g.  3lS,— rvlieilatum  of   liiihinski's  sign. 

nificanee  of  Oppenheim's  reflex  is  entirely  identical  with  that  of 
the  patholoffic  plantar  reflex. 

Gordon's  Reflex:. — If,  instead  of  proceeding  as  in  the  case  of 
Oppenlieitirs  reflex,  tlie  examiner  mfrely  grasps  tlie  muscles  of 
the  calf  of  the  leg  and  exerts  deep  pressure,  in  the  presence  of  a 
lesion  of  the  upper  motor  neurone,  exten.slnn  of  the  great  toe 
ensues. 

The  Patellar  Tendon  Reflex  (Knee-jerk). — If  the  patient  is  in 
the  sitting  posture,  to  elicit  tlie  kuLM'-jerk  tbe  leg  is  flexed  upon 
the  thigh  at  a  right  angle,  while  the  jxatellar  tendon  is  struck 
a  rapid  light  blow  with  the  percussion  hammer.  If  the  patient  is 
bedridden,  the  reflex  may  he  elicited  hy  raising  the  leg  from  the 
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bed  by  means  of  a  hand  placed  beneath  the  knee  joint  while 
Itlow  is  delivered. 

During  the  examination  every  effort  should  be  made  to  distract 
the  attention  of  the  patient  from  the  procedure  in  order  to  pre^ 
vent  cerebral  inhibition  of  a  normal  reflex.  If  the  subject  is  very 
selfconscious  and  the  reilex  consequently  is  elicited  with  diffi- 
culty, Jendrassik's  reinforcement  may  be  resorted  to  The  pa 
tient  .s  directed  to  lock  the  hands  and  to  pull,  meanwhile  keepL 
his  eyes  fixed  upon  the  ceiling.  The  retlex  are  of  the  patellar 
tendon  reflex  comprises  the  second,  third,  and  fourth  luinbar 
segments.  ujuuar 


Fig.   J16.— Klicilaiion  of  j>atcllar  lenLlon   rtflcx. 

Exaggeraiion  of  the  patellar  tendon  reflex  is  indicative  of  disease 
between  the  level  of  the  reflex  arc  and  the  cerebral  cortex, 
whereby  the  governing  impulses  from  the  cerebrum  are  inter- 
rupted. Such  a  condition  arises  in  spastie  spinal  paraplegia, 
amyotrophic  lateral  sclerosis,  cerebral  hemorrhage,  and  dissemi- 
nated sclerosis. 

Aholition  of  the  patellar  tendon  reflex  is  indicative  of  a  break 
in  the  reflex  arc  due  to  disease  of  the  sensory  neurone,  posterior 
root  zone,  or  anterior  root  cells.    Such  lesions  arise  during  the 
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progress  of  tabes  dorsalis,  anterior  poliomyelitis,  peripheral  neu- 
ritis, and  trauma  to  the  cord  at  the  level  of  the  reflex  are. 

The  Tendo  Achillis  Reflex— This  reflex  may  be  elicited  by 
directing  the  patient  to  kneel  upon  a  chair,  and,  rendering  the 
tendon  taut  by  moderate  dorsal  flexion  of  the  foot,  the  tendo  Achillis 
is  struck  sharply,  whereupon  normally  a  sudden  extension  of  the 
foot  is  produced.  The  reflex  arc  concerned  in  this  reflex  comprises 
the  first  and  second  sacral  segments;  and  the  significance  of  varia- 
tions in  the  response  is  identical  with  those  detailed  under  the 
knee-jerk. 

The  Jaw-Jerk-— Tn  the  presence  of  amyotrophic  lateral  sclerosis 


Fig.   3l7. —  Eliciiation  of  ankle  clonus. 

upon  Striking  the  point  of  the  chin  with  the  percussion  hammer 
while  the  mouth  is  half  opened  the  jaw-jerk  is  elicited.  This 
reflex  is  distinctly  pathologic  and  is  not  present  in  the  normal 
subject.  The  reflex  arc  is  represented  by  branches  of  the  tri- 
geminal nerve. 

Ankle  Clonua.— In  eliciting  this  clonus  the  examiner  grasps  the 
calf  of  the  leg  in  the  palm  of  the  left  hand,  while  with  his  right 
hand  he  exerts  pressure  upon  the  fore  part  of  the  sole  of  the  foot, 
thus  maintaining  the  foot  in  a  position  of  dorsal  flexion.  In  the 
presence  of  disease  of  the  upper  motor  neurone,  as  in  dissemi- 
nated sclerosis,  cerebral  hemorrhage,  or  spastic  paraplegia,  a 
series  of  regularly  rhythmical  contractions  of  the  calf  muscles 


CHAPTER  XXXV 
THE  CRANIAL  NERVES 

The  twelve  cranial  nerves  are  paired  nerves,  resembling  in  this 
respect  the  spinal  nerves.  The  first  two  cranial  nerves,  however, 
the  olfactory  and  optic,  differ  so  markedly  in  their  anatomic  and 
physiologic  features  from  the  other  cranial  nerves  as  to  have  been 
compared  to  accessory  lobes  of  the  brain.  The  centers  of  the  cranial 
nerves  lie  in  a  mass  of  gray  matter  along  the  floor  of  the  fourth 
ventricle,  the  aqueduct  of  Sylvius  and  the  floor  of  the  third  ven- 
tricle, representing  an  upward  continuation  of  the  central  gray 
matter  of  the  spinal  cord. 

Lesions  involving  the  cranial  nerves  may  be  situated  in  the 
cerebral  cortex  or  the  fibers  descending  from  the  cortical  cells 
to  the  deep  origin  of  the  cranial  nerves  (supranuclear  lesions), 
may  involve  the  nucleus  alone  (nuclear  lesions),  or  may  involve 
only  the  peripheral  portion  of  the  nerve  (infranuclear  lesions). 
While  supranuclear  and  infranuclear  lesions  not  infrequently 
manifest  themselves  in  derangements  of  a  single  cranial  nerve, 
the  nuclei  of  origin  of  these  nerves  are  so  closely  aggregated  be- 
neath the  floor  of  the  fourth  ventricle  and  sylvian  aqueduct  that 
a  lesion  in  this  situation  usually  involves  the  nuclei  of  several 
cranial  nerves,  with  the  consequent  production  of  more  general 
manifestations. 

THE  OLFACTORY  NERVE 

The  center  for  the  olfactory  nerve  is  probably  situated  in  the 
uncinate  and  hippocampal  gyri,  with  eominunieating  fibers  to  the 
cerebral  cortex,  optic  thalannis,  and  internal  capsule.  The  ter- 
minal branches  of  distribution  of  the  nerve  are  distributed  to  the 
superior  turbinated  bodies  and  the  upper  portion  of  the  septum, 
whence  they  pass  upward  to  the  dilated  anterior  extremities  of 
the  olfactory  tracts,  the  olfactory  bulbs. 

The  integrity  of  the  olfactory  nerve  is  tested  with  familiar 
odorous  substances,  such  as  the  oils  of  pe])pcrniint  or  cloves,  co- 
logne water  or  cinnamon.  Ammonia  or  acetic  acid  should  not  ])e 
employed,  as  they  are  known  to  affect  the  trigeminal  nerve.    In 
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and  the  left  tract  supplying  similar  fibers  to  the  left  half  of  each 
retina.  Lesions  involving  different  portions  of  these  tracts  pro- 
duce characteristic  lesions  which  aid  in  localizing  the  individual 
lesion. 

The  light  fibers,  the  fibers  of  the  optic  nerve  and  retina  which 
react  to  light  stimuli,  arise  in  the  retina,  whence  they  pass  back- 
ward in  the  optic  nerve,  undergoing  partial  decussation  at  the 
chiasm,  and  proceed  along  the  optic  tracts  to  the  external  genicu- 
late bodies  and  corpora  quadrigemina,  whence  they  pass  to  the 
oculomotor  nucleus  beneath  the  floor  of  the  aqueduct  of  Sylvius 
by  way  of  the  fasciculus  sublongitudinalis.  Thus  the  reflex  arc  of 
the  light  reflex  is  composed  of  an  afferent  limb,  a  substation  in  the 
midbrain,  and  an  efferent  limb,  which  will  be  considered  in  detail 
under  the  examination  of  the  third  cranial  nerve. 

Vision. — The  acuity  of  vision  normally  is  tested  with  the  ordi- 
nary Snellen  Test  Type. 

Aynhlyopia. — Amblyopia,  dimness  of  vision,  which  is  not  due  to 
errors  of  refraction,  may  result  from  the  excessive  use  of  tobacco 
or  alcohol.  Amblyopia  may  also  arise  during  diabetes  mellitus,  or 
it  may  signify  impending  uremia  in  a  nephritic  patient.  The  in- 
gestion of  certain  drugs,  as  quinine  or  the  salicylates,  may  induce 
amblyopia. 

Jlemcralopia  (J)  ay -Blindness). — Hemeralopia,  a  condition  in 
which  the  vision  is  impaired  during  the  day,  but  improves  on  dark 
days  or  at  night,  is  often  part  and  parcel  of  tobacco  amblyopia. 
It  may  also  signify  chronic  optic  neuritis  from  intracranial  causes 
or  intoxications,  or  chronic  retinitis  from  a  similar  cause. 

Nyctalopia  (Ni{fht-Blindness). — Nyctalopia,  characterized  by  im- 
perfect vision  in  subdued  light,  is  often  the  result  of  frequently  re- 
peated exposures  to  strong  illumination.  In  other  in.stances  it  is  a 
congenital  defect  of  the  visual  apparatus. 

Color  Vision  (Color-Blindness). — The  inability  to  differentiate 
between  differences  in  the  gradation  of  colored  fabrics  is  in  most 
instances  an  inherited  defect.  Acquired  color-blindness  occurs, 
however,  as  the  result  of  toxic  amblyopia,  optic  neuritis,  or  as  a 
rare  result  of  trauma  to  the  cranium.  In  testing  for  color-blind- 
ness, the  Holmgren  or  Thomson  test  should  be  employed. 

Holmgren  Test. — In  applying  this  test  the  patient  is  given  a 
skein  of  wool  of  a  light-pink  color  and  directed  to  select  from  a 
mass  of  similar  skeins  of  various  colors  and  shades  of  colors  all 
those  which  nearly  match  the  color  of  the  selected  test  skein. 
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If  the  color  wiaioa  m  imfaig^d, 
grten,  pink,  tad  hnmm,  «BI  W  i 

sabjeet  fails  oo  the  pink  •fc»in   a 
a  eontrol. 

Tk&wu&m't  Teti,-^ht  Ois  fol  a  idek  to 

of  ymra  of  Tuiooi  colon  arc  ^tta^fc^  ^ 

have  eorrespoDdini;  mmbets^  Ike  add 

the  even  numbers  fnfrypM[MMMiiiTy  to  tko 

color  vision  is  tested  with  a  pole  greto  tent 

required  to  match  it  with  ten  tmti  od  the  rod. 

Kkeins  with  even  nambers  rereab  the  potioit^  ■ 

criminate  between  the  different 

U'Ht  should  be  made  with  red  and  old-roae 
Field  of  Tision.— The  dimoMiooi  of  the  field  of 

f\v  i.s  hest  determined  by  a  perinieter;  Int  as  ifc% 

iiNUAlty  not  available,  other  methods  of  taitiMt^  the  ficU  of  ^ 

niiisl  1)0  f'm ployed.    A  rough  but  soffieieiitfy 

tjf  (lie  size  of  the  field  of  vision  may  be  node  hy  the  ibDownf 

Mini  pic  procpdure. 

T1i(>  patirnt  in  seated  in  a  straight  chair  with  his  back  toward 

IJM*  siiiirvf'  nf  illumination,  the  examiner  oecapjin^  a  ehatr  fiiexnir 

(lie  patinij,  nrid  Mpproxiniately  three  feet  Anom  him.     In  testinar 

I  l(i«  UU  vyv,  1  lie  ritfht  eye  of  the  patient  is  covered  with  a  bandage; 

tlu<  t'^fiiiiiiirr  f-]nsr-s  his  right  eye,  at  the  sane  time  fixm^  his  left 
i<;(^  tipiiii  Ifti'  pupil  nf  the  left  eye  of  the  patient.  "Ae  exanuaer, 
iH'uiniiini;  ^v<|]  hr'ynrid  the  limits  of  vision  for  both  potient  and 
liliHRi'lf.  HJoufy  moves  his  hand  inward  until  the  patient  first 
nvi^n  1  In*  fliiw'i'  I  ips,  This  maneuver  is  repeated  in  all  the  meridians 
M  Jlu'  vhuni  fli«l<l;  nnd  if  the  finger-tips  become  risible  to  the 
p,vtii>ul  »f  llif  nm\w  iustaiil  they  are  apprehended  by  an  examiner 
^vilU  i\  nnruifil  visual  fit-Id,  the  patient's  visual  field  is  of  normal 
r\t»«Ht  Ilu)1  \n,  In  not  contracted.  If,  on  the  contrary,  the 
|ttin<1  '*!  itu'  ("Munliirr  <ntiKt  hv  brought  nearer  the  visual  axis  than 
\n  )r»iUh.'.l  I'M  Hh'  nnruuil  «»xaniiiier,  the  \-isual  field  of  the  patient 

\\\)\UA^^\\rm  iv1  Ihv  >  ImihI  Hnid  may  be  eonceniric  or  irregular. 
\\m^f^m\\^  nmUrt.^lhMi  U  nu(m(  in  miiny  cases  of  hysteria,  and  aln 
in  tt!nM,.^m«      lvv.^|lltm-  ^r  ««,U.n.-tnc  contractions,  repreaeoted 
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fixes  the  eye  under  examination  upon  a  designated  objective  point. 
Under  these  circumstances  the  patient  is  directed  to  state  the 
point  in  the  progress  of  the  cardboard  at  which  it  becomes  tem- 
porarily invisible.  It  is  to  be  remembered  that  there  is  a  physio- 
logic scotoma  for  light  and  color,  corresponding  to  the  blind 
spot  of  Mariotte,  which  must  be  eliminated  in  ocular  examinations. 
An  absolute  scotoma,  betrayed  by  the  inability  of  the  patient  to 
recognize  in  the  scotomatons  field  a  white  cardboard  or  light  stimuli, 
is  significant  of  grave  detractive  lesions,  as  optic  neuritis  or  a 
lesion  involving  some  portion  of  the  optic  tract.  A  reJntire  or  color 
scotoma,  revealed  by  the  inability  of  the  subject  to  appreciate  red 
and  green  cards  in  certain  portions  of  the  visual  field,  is  usually 
the  result  of  the  e.xeessive  use  of  tobacco  or  alcohol,  and  gives  a 
distinctly  better  prognosis  than  do  the  absolute  scotomata. 

Hemianopia,  obliteration  or  darkening  of  one-half  of  the  visual 
field,  is  tested  for  clinicnlly  by  the  maneuver  used  for  determin- 
ing variations  in  the  extent  of  the  visual  field;  which,  in  the  pres- 
ence of  hemianopia  reveals  a  darkening  of  one-half  of  the  visual 
field. 

Hemianopia  may  be  horizontal  or  vertical,  homonymous  or 
heteronymous,  bitemporal,  bi nasal  or  mixed,  as  the  case  may 
prove. 

The  significance  of  hemianopia  i.^  a  lesion  involving  the  optic 
nerves,  optic  chiasm,  or  optic  tract;  and  the  site  of  the  intra- 
cranial lesion  is  determined  by  the  distribution  of  the  hemianopic 
changes.  In  homonymous  hemianopia  the  corresponding  halves 
of  the  visual  fields  are  obliterated;  as,  for  instance,  the  temporal 
half  of  the  right  retina  and  the  nasal  half  of  the  left  retina. 
Such  an  ocular  finding  constitutes  left  lateral  homonymous 
hemianopia,  the  significance  of  which  is  a  lesion  involving  the 
right  optic  tract  alone.  Similarly  a  bitemporal  hemianopia  sig- 
nifies a  lesion  involving  the  central  portion  of  the  chiasm,  whereas 
a  binasal  hemianopia  is  produt^ed  by  lesions  at  both  extremities 
of  the  chiasm,  but  sparing  the  central  portion  of  this  structure,  a 
condition  which  rarely  occurs.  Transitory  hemianopia  sometimes 
occurs  with  hysteria  and  migraine  without  anatomic  change  in 
the  tract. 

Wernwke's  Pvpillary  Reaction. — If,  in  a  ease  of  hemianopia, 
with  the  patient  seated  in  a  darkened  room,  a  thin  ray  of  light 
from  an  ophthalmoscopic  mirror  is  projected  into  the  orbit  upon 
the  hemianopic  retinal  area  at  an  angle  of  40  to  60  degrees  from 
the  visual  axis,  niyosis  may  or  may  not  result.     In  hemianopias 
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ciculus  sublongitudinalis,  which  forms  the  connecting  link  be- 
tween the  corpora  quadrigemina  and  the  third  nerve  nucleus. 

Consensual  Light  Beflex. — If  during  the  examination  for  the 
light  reflex  in  one  pupil,  the  pupil  of  the  opposite  eye  is  observed, 
while  shaded  and  protected  from  the  light  stimuli  applied  to 
the  opposite  retina,  it  will  be  observed  to  react  along  with  the 
pupil  of  the  exposed  eye.  This  phenomenon  constitutes  the  con- 
sensual light  reflex,  and  is  due  to  the  transmission  of  an  im- 
pulse across  the  fibers  which  connect  the  two  third  nerve  nuclei. 

Reaction  to  Accommodation, — ^When  the  range  of  vision  is 
suddenly  transferred  from  a  distant  objective  point  to  an  object 
near  at  hand,  the  pupils  will  be  observed  to  contract  and  the 
eyes  to  converge,  the  reaction  to  accommodation.  This  reaction 
may  be  quickly  tested  by  directing  the  patient  to  fix  the  gaze 
on  a  distant  portion  of  the  room,  and  then  quickly  to  transfer 
the  gaze  to  the  finger  of  the  examiner  held  near  the  face  of  the 
patient.    Abolition  of  this  reflex  is  due  to  third  nerve  paralysis. 

Argyll-Rohcrtson  Pupil. — Abolition  of  the  light  reflex  in  one 
or  both  eyes  with  retention  of  the  reaction  to  accommodation 
constitutes  the  Argyll-Robertson  pupil,  which  is  occasionally 
found  ill  disseminated  sclerosis,  and  very  frequently  in  tabes 
dorsal  is  and  paresis.  Marina  has  shown  this  type  of  pupillary 
reaction  to  be  caused  by  degenerative  changes  in  the  ciliary 
ganglion.  In  this  pupil  the  pupillary  margins  are  very  fre- 
quently irregular,  while  the  pupils  are  often  somewhat  myopic 
(spinal  myosis)  from  disease  of  the  cervical  cord.  Ultimately 
in  tabes  and  paresis  the  pupil  becomes  immovably  fixed,  re- 
acting neither  to  light  nor  to  accommodation. 

An  opposite  pupillary  reaction,  the  pupil  reacting  to  light, 
but  failing  to  react  to  accommodation  is  often  seen  as  a  sequence 
of  postdiphtheritic  paralysis. 

Hippits. — Rapid,  rhythmic,  clonic  contractions  of  the  sphincter 
pupilla}  producing  winking  movements  of  the  iris  which  are  so 
gross  as  to  be  visil)le  to  the  unaided  eye  (hippus)  are  frequently 
demonstrable  in  disseminated  sclerosis,  more  rarely  in  hysteria, 
incipient  acute  meningitis,  and  epilepsy. 

Pupillary  Unrest. — This  phenomenon,  which  is  a  normal  phys- 
ical finding,  consisting  of  a  regular  narrowing  and  widening  of 
the  pupil,  is  so  fine  that  it  can  only  be  demonstrated  by  means 
of  the  aid  of  a  magnifying  lens  -with  the  pupil  brilliantly  illumi- 
nated. Abolition  of  this  normal  pupillary  unrest  is  one  of  the 
earliest  signs  of  tabes  dorsalis  and  paresis. 


PHYSICAL    DIAGNOSIS 


Myos^U. — Contraction  of  the  pupil  may  result  from  irritatite 
or  destructive  lesions.  Irritative  myosis  is  noted  in  the  earir 
stages  of  cerebral  hemorrhage,  in  incipient  brain  tumors  before  I 
sufficient  pressure  has  been  exerted  upon  the  third  nerve  to 
cause  paralysis,  and  in  early  acute  meningitis  and  encephalitis. 
Paralytic  myosis  is  seen  in  tabes  dorsalis,  the  late  stages  of  tabes 
of  the  cervical  cord,  and  syringomyelia  of  this  portion  of  the  cord, 
leadinpr  to  destruction  of  the  pupil-dilating:   fibers. 

Mifdri^si-s. — Irritative  mydriasis  is  often  due  to  irritation  of 
the  pupil-dilating  center  in  the  cervical  cord  from  congestion. 
spinal  meningitis,  or  tumor.  Paralytic  mydriasis  may  signify 
paralysis  of  the  sphincter  pupilltp,  caused  by  disease  of  the  third 
cranial  nerve  or  ciliary  ganglion,  increased  intracranial  pressure 
from  brain  tumor,  or  glaucoma. 

atrabismus  {ISquint). — In  paralysis  of  one  or  more  ocular 
muscles  the  normal  axis  of  the  eyeball  deviates  from  ita  normal 
position,  with  the  production  of  double  vision  or  diplopia,  A 
simple  rule  in  the  differentiation  of  the  various  ocular  paralyses 
is  that  the  affected  eye  is  displaced  by  the  unopposed  antagonists 
to  the  side  opposite  to  the  usual  traction  of  the  paralyzed  mus- 
cle, while  the  false  image,  the  result  of  diplopia,  is  displaced  in 
the  direction  of  the  line  of  traction  of  the  paralyzed  muscle  (Fur- 
ves  Slevvnrt). 

iVi/a^iagrmw*.— Nystagmus  is  a  rapid  oscillation  of  the  globe  of 
the  eye  upon  voluntary  motion,  usually  in  a  horizontal  direction, 
more  rarely  in  a  vertical  direction,  and  very  rarely  it  is  rotary. 
It  is  a  sign  of  value  in  disseminated  sclerosis,  epilepsy,  chorea, 
brain  tumor,  tabes  dorsalis,  Friedreich's  ataxia,  and  in  some  cases 
of  chorea.  Nystagmus  may  be  the  result  of  errors  of  refraction 
and  may  be  noted  in  albinos.  Miners  are  subject  to  a  form  of 
nystagmus,  probably  caused  by  the  constant  excursion  of  the 
eyes  while  working  in  the  recumbent  or  stooping  posture. 

Anrn!  nysfn^imus,  which  may  be  produced  experimentally  by 
syringing  the  membrana  tympani  with  water  either  above  or 
below  the  temperature  of  the  body,  is  regarded  by  Barany  as 
the  result  of  convection  currents  produced  in  the  endolymph 
by  the  warming  and  cooling  of  the  labjTinth.  This  "thermic  nys- 
tagmus" is  of  value  in  testing  the  integrity  of  the  vestibular  nerve. 

Conjugate  Devmiion. — This  comprises  a  concomitant  deviation 
of  both  eyes  toward  the  right  or  left,  its  significance  being  a  legion 
in  the  cerebral  cortex,  corona  radiata,  or  internal  cap.sule,  above 
the  crossing  of  th"  'rimR.  in  cerebral  hemorrhage 
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tlie  eyes  are  ttimed  toward  the  side  of  the  lesion  and  opposite 
to  the  side  of  the  paralysis  (Prevost's  sign).  In  interpreting  the 
sign  it  is  to  be  remembered  that  the  lateral  movements  of  the  eyes 
are  groverned  by  impulses  arising  in  the  cerebral  cortex  and  passing 
by  Avay  of  the  corona  radiata  and  internal  capsule  to  the  sixth 
nerve  nucleus  of  the  corresponding  side,  and  thence  across  the 
posterior  longitudinal  fasciculus  to  the  subdivision  of  the  opposite 
oculomotor  nerve  nucleus  which  presides  over  the  internal  rectus 
muscle.  Thus  the  conjugate  lateral  deviation  of  the  eyes  is  caused 
by  the  simultaneous  stimulation  of  the  external  rectus  muscle 
on  the  side  of  the  lesion  and  of  the  internal  rectus  muscle  on 
the  side  opposite  to  the  lesion,  causing  the  patient  to  "look  at 
his  lesion." 

Ptosis, — Ptosis  of  the  upper  eyelid  is  revealed  by  the  inability 
of  the  patient  to  elevate  the  lid.  It  is  due  to  a  lesion  of  the 
oculomotor  nerve  or  nucleus.  Isolated  paralysis  of  the  fourth 
cranial  nerve  is  very  rarely  encountered,  as  this  nerve  usually 
participates  in  the  palsies  of  the  tliird  and  sixth  nerves.  In  the 
rare  instances  of  simple  trochlear  paralysis  there  is  inability  to 
rotate  the  globe  downward  and  outward.  Cerebral  syphilis  is  the 
usual  cause  of  the  paralysis. 

Abducent  Paraiy sis. ^UolaUd  paralysis  of  the  sixth  cranial  or 
abducent  nerve  is  revealed  by  the  inability  of  the  patient  to 
rotate  the  eyeball  outward  beyond  the  midpoint.  Upon  en- 
deavoring to  follow  the  finger  of  the  examiner  the  external  rota- 
tion of  the  globe  is  interrupted  at  this  point, 

TRIGEMINAL  NERVE 

The  trigeminal  nerve  has  an  extensive  origin  from  the  floor  of 
the  fourth  ventricle,  beneath  the  aqueductus  sylvii,  and  the  cer- 
vical spinal  cord  as  low  as  the  second  cervical  nerve.  The  fifth 
cranial  is  a  mixed  nerve,  containing  both  nmtor  and  sensory 
Jibers.  The  fibers  constituting  the  sensory  trunk  have  developed 
upon  them  the  Gasserian  ganglion  which  rests  in  a  small  fossa 
upon  the  petrous  portion  of  the  temporal  bone.  The  motor  root 
of  the  nerve  supplies  the  masscters,  the  temporals,  pterygoids, 
internal  and  external,  mylohyoid,  anterior  belly  of  the  digastric, 
the  levator  and  tensor  palati  and  tympani ;  and  the  azygos  uvoilffi. 
The  sensory  trunk  and  (lasscrian  ganglion  toruiiiiate  in  three 
trunks,  the  superior  and  inferior  maxillary,  and  the  ophthalmic, 
which  distribute  sensory  fibers  to  the  anterior  two-thirds  of  the 


tongue,  the  mucous  membrane  of  the  buccal  and  nasal  cavities, 
the  salivary  glands  and  teeth,  the  infraorbital  and  mandibular 
portions  of  the  face^  and  the  anterior  portion  of  the  scalp. 

Motor  Paralysis. — Motor  paralysis  of  the  fifth  cranial  nerve  is 
tested  for  by  palpating  the  masseter  and  temporal  muscles  while 
the  patient  is  directed  to  clench  the  teeth.  In  unilateral  paraly- 
sis there  is  loss  of  the  prominence  with  which  the  muscles  stand 
out  on  the  normal  side.  The  patient  is  then  directed  to  open  the 
mouth  and  protrude  the  lower  jaw.  In  unilateral  paraly.sis  the 
jaw  is  deviated  toward  the  paralyzed  side  by  the  action  of  the 
sound  external  pterygoid  muscle. 

Irritative  lesions  of  the  motor  trunk  or  centers  produces  iri$- 
mus,  a  mild  form  of  tetanic  spasm  of  the  muscles  of  the  lower 
jaw.  Severe  tetanic  spasm  of  these  muscles  accompanies  tetanus 
and  strychnine  poisoning. 

Sensory  Paralysis. — Sensory  paralysis  involving  the  inferior 
maxillary  division  of  the  nerve  produces  anesthesia  of  the  in- 
fraorbital region,  which  is  tested  for  by  drawing  lightly  across 
the  faee  a  small  pledget  of  cotton  loosely  rolled,  or  a  earners 
hair  brush. 

Implication  of  the  sensory  fibers  and  the  Gasserian  ganglion 
are  recognized  by  the  very  painful  spasm,  tic  douloureux. 

In  testing  the  sense  of  taste  over  the  anterior  two-thirds  of 
the  tonj^ne  the  patient  is  directed  to  protrude  the  tongue  and  the 
examiner  places  on  it  various  substances,  such  as  quinine,  sugar, 
salt,  and  citric  acid,  in  powdered  form.  While  the  tongue  is 
protruded  tlie  patient  is  required  to  point  out  on  a  printed  card 
whether  the  sensation  appreciated  is  sweet,  sour,  bitter,  salty,  or 
negntivc.  The  patient  should  not  be  allowed  to  make  his  decision 
after  the  tongue  has  been  returned  to  the  oral  cavity  as  the  flavors 
may  lie  carried  by  the  saliva  to  the  posterior  portion  of  the 
tongue  which  is  supplied  by  the  glossopharyngeal  nerve. 

THE  FACIAL  NERVE 

The  nucleus,  or  origin,  of  the  facial  nerve  lies  in  the  lower  por- 
t'um  of  the  pons  near  the  medullary  junction,  the  root  fibers  of  the 
nerve  emerging  at  the  lower  border  of  the  pons  just  internal  to 
the  point  of  emergence  of  the  auditory  nerve.  In  company  with 
the  auditory  nerve,  the  facial  nerve  enters  the  internal  auditory 
meatus  of  the  temporal  bone,  trausverses  the  aquednetus  fallopii 
of  that  bone,  and  emerges  from  the  stylomastoid  foramen.     In 
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the  aqueductns  fnllopii  the  nerve  receives  the  chorda  tympani, 
which  eontains  taste  fibers  from  the  anterior  portion  of  the  tongue. 
After  emerging  from  the  stylomastoid  foramen  the  nerve  divides 


I'ig.    31S, —  Facial   ivaralysts. 


Fig.  319. — Facial  paralysis.     (Church.)     i.  bilateral  aticm|)t  to  raise  eyebrows;  j,  bilatrral 
atlcmiit   10  close  eyes;   jr.   smiling.      (From    Eiscndralh.} 

into  a  nuiiiljer  of  (liverfjfiiii!;  branches  tn  .supply  the  majority  of 
the  muscles  of  the  head  and  face. 

Facial  Paralysis, — Tlie  facial  nerve  is  purely  a  motor  nerve,  ex- 
cept for  the  fibeis  it  leceivcs  from  the  chorda  tympanr,  destructive 
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the  tuning  fork  should  be  applied  to  the  midline  of  the  forehead. 
Under  these  conditions,  if  the  cause  of  the  deafness  lies  in  middle 
ear  disease,  the  vibrations  are  most  clearly  audible  in  the  diseased 
ear;  whereas  if  it  is  a  case  of  nerve  deafness  due  to  a  lesion  of 
the  eighth  nerve,  the  vibrations  are  audible  only  on  the  side  of  the 
sound  ear. 

Tixmitus. — Tinnitus  aurium,  or  ringing  in  the  ears,  occurs 
with  intracranial  tumors  and  aneurysm,  temporary  obstruction  of 
the  eustachian  tube  during  acute  colds,  and  during  disease  of  the 
labyrinth. 

Vertigo. — Vertigo,  or  dizziness,  when  not  of  gastrointestinal 
origin,  signifies  a  cerebral  or  intracranial  lesion  such  as  tumor  or 
aneurysm  acting  upon  the  cerebellar  centers  of  coordination  or 
the  afferent  paths  of  the  vestibular  division  of  the  auditory  nerve. 
Tumors  of  the  cerebellum  are  characterized  by  extreme  vertigo 
and  incoordination.  Vertigo  may  be  due  to  Meniere's  disease  or 
aural  vertigo. 

THE  QLOSSOFHARYNQEAL  NERVE 

The  glossopharyngeal  nerve  supplies  sensory  fibers  to  the 
mucous  membrane  of  the  pharynx  and  to  the  posterior  third  of 
the  tongue.  It  is  also  the  motor  nerve  of  the  middle  constrictor 
of  the  pharynx  and  the  stylopharyngeus. 

Paralysis  of  the  nerve  is  evinced  by  loss  of  taste  sensation  for 
the  posterior  third  of  the  tongue  and  abolition  of  the  pharyngeal 
reflex.  Lesions  of  the  nucleus  of  the  nerve  do  not  affect  the  sen- 
sation of  taste  owing  to  communications  of  the  taste  fibers  with 
the  trigeminal  nerve. 

THE  FNEUMOaASTRIC  NERVE 

The  pneumogastric,  or  vagus  nerve,  arises  from  a  nucleus 
beneath  the  floor  of  the  fourth  ventricle  along  with  the  nucleus 
of  origin  of  the  glossopharyngeal  nerve.  The  nerve  has  a  very 
extensive  distribution,  supplying  motor  fibers  to  the  palate, 
pharynx,  and  larynx.  It  also  sends  fibers  to  the  esophagus, 
stomach,  heart,  lungs,  and  through  the  sympathetic  system  to 
the  intestines  and  spleen. 

Paralysis  of  the  pneumogastric  nerve  produces  unilateral  paral- 
ysis of  the  palate.  This  paralysis  is  demonstrated  by  observing 
the  excursion  of  the  palate  while  the  patient  pronounces  a  syl- 
lable, such  as  the  word  "Ah,"  when  only  half  of  the  palate 
rises  in  the  normal  manner.    In  a  patient  with  palatal  paralysis 
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Abadie'a  sign,  648 

Abdomen,   anatomical   landmarks    of, 
524 
anatomy,   clinical,  523 

topographical,  527 
auscultation,  555 
color,  534 
contour  of,   539 

in  ascites,  541 

in  enteroptosis,  544 

in  gastroptosis,  544 

in  meteorism,  541 

in  obesity,  539 

in   pregnancy,   539 

normal,   539 
cutaneous  flexion  folds,  527 
enlargement,  asymmetric,  547 

symmetric,   539 
eruptions,   534 
examination   of,  533 

in  dorsal  decubitus,  533 

in   knee-chest   posture,  533 

in    standing   posture,   533 
fat  wave,   552 
fluid  wave,  551 
fluctuation,   551 
friction,  554 
glands,  enlarged,  536 
inspection,  495 
mensuration,  556 
movements,  absence  of,  539 

resjdrutory,  539 
muscular  ri{;idity,  551 
palpation,   549 
percussion,    554 
quadrants,  531 
regions,   528 
retraction,  548 
scaphoid,   548 
scars,   533 
skin,   533 

tortuous  veins,  534 
Abdominal  aorta,  527 

anatomy,  clinical,  527 

aneurysm,   341 
cavity,   524 
tumor,  553 

viscera,  examinatiou   of  558 
wall,  549 


Abscess,  cervical,  672 
metastatic,  458 
of  brain,  286 
of  liver,  596 
of  lung,  283 

bronchogenic,  283 
decubitus  in,  286 
diagnosis,  288 

differential,     from     bronchiec- 
tasis, 289 
empyema,  289 

pulmonary  gangrene,  289 
phthisis,  289 
distribution,   285 
pathology,  clinical,  283 
perforating,  284 
physical  signs,  286 
pncumogenic,    284 
sputum  in,   287 
perforating,  of   Stokes,  284 
pcrinephritic,    614 
postpharyngeal,  665 
psoas,  693 
tuberculous    284 
Absence  of  septii,  cardiac,  517 
Absent  rcsjiiration,  154 
vocal   fremitus,    101 
resonance,  156 
Accentuation,  of  cardiac  sounds,  375 
Accidental  murmurs,  398 
Accoucheur's  hand,  682 
Acromef^aly,   643,  679,  689 
facies  of,  643 
foot   of,   689 
hand  of,  679 
Acute  bronchitis,  205  (sec  Bronchitis, 
acute) 
broiichoi>eumoriic   phthisis,   254 
dia^Tiosis,  255 
l>athology,  clinical,  255 
pliysical   signs,    255 
emphysema,   281 
endocarditis,  456  (sec  Endocarditis, 

acute) 
fibrinous  pericarditis  445   (.vrc  Peri- 
carditis, fibrinous,  acute) 
pleurisy,    297    (sre    Pleurisy,     fi- 
brinous,   acute) 
myocarditis,   505    (.st:c   Myocarditis, 

acute) 
pneumonic  phthisis,  252 


•  1   i-.i-a^  iC: 

»c  iin«s::3B:_  "arse-  K7 

»i  Irrw   «.£  iSL^ : 

»:  -vi* 

*:  -3 

•f  mrtifa.  53 
•f  vvMs^  a^iwi— I.  SSI 
31 
•f 
tkoncie,  SIS 
— ^         .  5*2 

nptan  «L  313,  51» 
of  mxSkaj  artery,   361 
•f  bnc&nl  arlerr,  3<1 


»«*»tt^,  4€S 
w^ter  basMar  pabe  in,  470 
^^\  ae«<ataBtaM  of,  377 


INDEX 


Aortic  stenosis — Cont'd. 

button-hole  orifice  in,  473 
diagnosis,  479 
pathology  clinical,  473 
physical    signs,   476 
pulse  of,  477 
relative,  474 
thrill   of,  476 
valve,  320 

anatomic  site,  372 
auscultatory  site,  372 
Ape-hand,  682 

Apex-beat,  328  (»ee  Impulse,  cardiac) 
absence  of,  337 
displacement  of,  333 
extent  of,  333 
force   of,   336 
site  of,  328 
Apical  pneumonia,  234 
Appendicitis,  acute,  577 
Appendix,   vermiformis,     clinical    an- 
atomy,  573 
palptition   of,   577 
Arc,    reflex,    704 
A  reus  senilis,  651 
Arch,   aortic,   323 

costal,    524 
Area,  aortic,  372 

auscultatory,  of   valves,  372 
mastoid,    187 
mitral,  372 

of  dullness,  airdiac,  363 
absolute,  363 
hepatic,  601 
relative,  364 
pulmonary,  373 
tricuspid,  373 
Argyll  Robertson   pupil,   717 
Argyria,  647 
Arm,  atrophy,  687 
contracture,    686 
edema   of,  685 
exiimination  of,  685 
movements,    686 
nodes,  685 
paralysis,   685 
rigidity,  686 
si)usm,  686 
tumor,  685 
Arrhythmia,   355 
cartliac,   415 

clinical  types,  415 
extrasyatolic,   421 
heart-i)lock,    426 
intermittent,  355 
respiratory,  420 
sinus,  420 
Arterial  murmurs,  403 
diastolic,  403 
in  aorta,  403 
in  carotids,  403 


Arterial    murmurs — Cent  'd. 
in  femorals,  404 
in  subclavians,  403 
systolic,  403 
pressure,  estimation  of,  406 
pulse,  345,  352 
analysis  of,  352 
counting,  345 
sphygmogram,  346 
variations  of,  348 
technic  of  taking,  345 
wall,  352 
Artery,  axillary,  aneurysm  of,  3( 
brachial,   aneurysm   of,  361 
carotid,  murmur  of,  403 
coronary,   317 
epigastric,  deep,  527 
femoral,  auscultation  of,  404 

double  murmur  in,  404 
iliac,  common,  527 

external,   527 
pulmonary,  324 

surface  marking,  326 
size  of,   353 
subclavian,   403 
murmur  in,  403 
Arthritis,  186 
atrophic,  186 
deformans,  678 
gonorrheal,  108,  186 
hypertrophic,    186 
infectious,   186 
Ascites,  541 

abdominal  contour  in,  541 
Aspiration,  of  ])Ieura,  175 

pneumonia,   240 
Astereognosis,    704 
Asthma,    bronchial,    219     (see 
chial  asthma) 
cardiac,   219 
potter's  271 
renal,  271 
spasmodic,  219 
Ataxia,  698 

locomotor,  688 
Ataxic  fjait,  698 
Atelectasis,    272 
acquired,    272 
compression,  272 
congenital,   272 
<liagnosis,   274 
obturation,   224 
pathology,   clinical,   272 
physical  signs,  273 
Athetosis,  683 
Atrium,  of  auricle,  318 
Atrophic    emphysema,    278    (see 

physema,  atrophic) 
Atrophv,  of  arm,  687 
of  heart,  333 
of  nails,  676 
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BronchiectaBis^-Coiit  'd. 
physical   signs,   217 
sai-eular,    215 
spritum   in,  216 
universal,  215 
Bronehiectatif   cavities,    215 
pectoriloquy  in,  218 
tympnny  iu,  217 
Broucbiole,  elirjical  anatomy,  37 

termioal,  37 
Bronchitis,    acute,    205 
diagno!*i.s,  207 

differt'Dtial,  207 
pathology,  elinical,  205 
pliysicuJ  signs,  2U5 
til  route,   2U7 
diagnosia,   211 

difforontial,   212 
fetid,   20U 
eosinophilic,  210 
lil>rinous,  212 
mechaaienl,  207 

pathology  clinical,  207 
physical  signSj  210 
purulent,  L'Ua 
putrid,  20y 
Bronchobk'iiorihoa,  208 
BroncliopiieuiTumia,  240 
diagnosis,  244 

dilleroiitial,  2-14 
diaseniiiiated,  242 
pathtdogy  cl initial,  24 U 
physical  signs,  242 
ps*'udoIohar,   242 
pulse  in,  242 
syphilitic,  267 
IJronrho|pntnimoiiiif  phthiHis,  acute,  254 
Broiichorrheii.    serosa,    209 
BrtinchuHti-not^is,    224     {sre     Trachco- 

brunrliial  stenosis; 
Bronchial  breathing,   148 
pathological,   lo3 
I>hyKiologicnl,    148 
Bfoncliovesiculur  bn-athin;;,  148 
pathological,  154 
physiological,   I4S 
Bronchus,  left,  ,'33 
primiirv,    37 
right,  M 
Bro!nlbr>nt  *H  sign,  .^41 
Bruit  do  diable,  4U4 
de  drii|>eaii,   Hi2 

in  fibrinous  britnchitis,  214 
<le  nioulin,  403 
de  pot  fele,  142 
Buccal  cavity,  examhiiition  of,  tifi4 
Bulging,  local  of  abdomen,  547 
of  thorai,  70 
precordial,   ^28 
unilateral,  of  thorax,    70 


BuDdlc,  of  His,  417 
Bursitis,  prepatellar,  65>1 


Calculus,  pancreatic,  563 
Calves,   swelling  of,   689 
Cancrum  oris,  658 
Canities,  640 

Capillaries,  pulmonary,  38 
Capillary  pulse,    361 

in   aortic   regurgitation,  469 
f'aput   medusae,   5'M 
Carcinoma,  of  bone,  185 
of  common  duct,  563 
of  gall  bladder,  593 
of  kidney,  631 
of  liver,  5U6 
of  lung,  295 
of  pancreaa,  585 
of  spleen,  611 
of  atoniach,  563 
Cardiac   {xee  heart) 

impuLse,  328  {see  Impulse,  cardiac} 
Cardiogram,  349 
Cardiohepatic  angle,  121 

(luUncHs   of,    130 
Cardiorespiratory  murmur,  400 
Cjiries,  vertebral,  70 
Carotid  artery,  examination  of,  403 
murmur  iu,  403 
Iiulsatiou  of,  330 
Catarrhe  sec  of  Laennec,  208,  209 

pituiteux,   209 
Catarrhal  pneumonia,  240  (see  Bron- 
chopneumonia) 
Cavernous  respiration,   153 

voice,  158 
Cavity,  abdominal,  524 
hrom-hietatic,    215 
buccal,  664 
color,   664 
dryness,  6(J4 
eniptitiiis,   (ifi4 
moisture,  R<54 
muL-ouH   patch,  664 
noma,   664 
laryngciij,  32 
plnural,  29 
indrnonary.  250 
thoracic,  28 
capncily  of,  28 
divisions  of,  29 
limits  of,  28 
tuUercnlous,    250 
Cecum,    dinirnl    nnatomy,   573 

pnljiation  of,  576 
Cells,  heart  failure,   228 

niiistoid,  inrtfinunation  of,  639 
radiography   of,  167 
Central  pneuoionia,  234,  237 
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Ccntripctftl   venous  pulae,   362 
Cervical  glands,  erilnrgftiient,  670 
veiii)«,  dia.stolic  r<il|«|»8C,  340 
engiirgoment,  340 
pulwition,  339 
Chatauon,   G50 
Chalicosis,  269 
Chnlk-stonps,  678 
ChatJiT*',  of  eyelid,  650 

of  lip,   G55 
Charcot  L*>vden  crystals,  219 
Charcot's   joint,    090 
Chest,   harrel,  60 

clinical  anatomy,  25  {see  Thorax) 
funnel,   68 
wall,   25,   28 
Cheyne-Stt(kei«  respiration,  78 
Cliloiisnm,  6-17 
Chlorui^iH  rubra.  647 
Cholecystitis,    r>lt{t 

priint  nf  tcinlerness  in,  599 
Clmlolithi.nsi.'^,    'iHH 

jKtiut    of   teii(UTiic«a   in,   599 
Clinnlac  tendirinac,  310 
scN'rofii8  of,  321 
."Imrti'iiiHK   of,  321 
Chorea,  fj;r:ivi<larutn,  686 
liemi pa r.1  lytic,    686 
ISyrleiihimrs   686 
Chronic     julliesive     pericarditis,     451 
{see  Pericarditis,  adhesive 
elironip) 
lirunchitis.     2U7      {see     Bronchitis, 

chronic) 
eniloeanlitis,  451>  (me  Enduciirditis. 

chronic) 
ititer.Htiliiil  piicimumi!i,  245   (are  In- 
terstitinl     p  n  c  u  ni  o  n  i  ji, 
chronic) 
myocurtiitia,   5i)7    {«cc   Myocarditis, 

chronic) 
ulcerative    plitliisis.   2oo 
advanced,    260 
cavities  in,   2.'*7 
di:i|Lrno(4]s,    263 
t1  iff  emit  in  I,   263 
heiiipptosis.  in,  260 
inripicnt,  258 
Lorcnx's  sis^n,  260 
]»!lfhnloKy,  idiiiical,  255 
[diyj^ical   !«ifjiif«,  2r>7 
I>TieuiiK)tli<>r;tx    in,    257 
jnilse  in,  261 
Rothschild  *!<    sign,    260 
sputum  in.  261 
thorax  of,  258 
valvular  diseaae,  461 
Circulatory  organs,  clinics*  anatomy, 
*  317 
dispaws  of,  445 
exaraination  f 


Cirrhosis,  of  liver,   603,   604 

atrophic,  604 
Hanoi's,    604 
hypertrophic,   604 
of  lung,  245 

after  bronchopneumonia, 

after  lobar  pnennionia,  246 
Claudication,    intermittent,    692 
Clavicle,   as    landmark    of    thorax,   44 

elevation  of,  63 
Clavicular  line,  47 
Clawhirrnl,    681 
Cleft-palate,    658 
Click,  mucons,   163 
Clonus,  ankle,  7n!» 

pctellar,    710 
Clubbed  fing<>r»,  679 
Club  foot,    689 
Coal    nutier','*   disease,    270 
Co|f- wheel   respiration,    1.54,   262 

in  phthisis,  262 
Coin   test,   144 
Collaps^e,  d'aHtolie,  of  jugulars.  432 

pulmonary,  272 
Colon,   ascending,    574 
clinical  anatomy,  574 
dt^scending,  575 
I*iilpation  of,  576 
tranfiverae,  575 
Color  changes,  of  abdomen,  534 

of   thorax,   53 
Color-blindness,  713 
Holmgren  test,  713 
Thomson  test,  714 
Columnae   rarneae,   319 
Comiwnsfation,  of  heart,  462 

broken,  462 
Compensatory  empbysienia,     279     (4109 
Emphyaenui,  c  0  ni  p  e  n  sft- 
tory) 
Complementary  ainus,  41 
Congenital    heart    disease,    516     (see 
Heart   disease,  congenital) 
syphilis.  266 
Conjjestion,  of  lungs,  226 
collaternl,    226 
diagnosis,    227 
hypostatic,  226 
mectinnical,  226 
pathology,  clinical,  226 
physical    j^ijjns.    227 
pulmonary,    226 
CoTijuiicliva,  cyanosis,  650 
examination   of  650 
hctnorrhaffe,   650 
pallor,   650 
yellowness.    650 
-♦ivitis.   650 

16^ 
^9 
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Contracture,  Dupuytren's,  682 

bemiplegic,  681 

of  arm,  686 
Contraction,  local  of  thorax,  72 

unilateral,  of  thorax,  70 
Conus  arteriosus,  319 

narrowing  of,  516 
Convulsive  tic,  648 
Cor  biloculare,  516 

bovinum,  510 

triloculare,  516 

villosum,  446 
Cord?,  vocal,  33 
Cornea,  opacity,  651 

ulceration,  652 
Corona  veneris,  649 
Coronary  arteries,  317 

ligament,  589 
Corrigan  pulse,  360 
Corrigan's   disease,   464 
Corset  liver,  590 
Costal  angle,  57,  61,  64 

arch,  524 

cartilages,  56 

line,  sixth.  47 
third,  47 

pleura,  29 

respiration,  74 
Costoabdominal  respiration,  74 
Costoarticular  line,  608 
Costovertebral   angle,    626 
Cough,  of  aneurysm,  211 
Crachats  perlos,  of  Laennec.  208 
Cracked-pot  sound,   142,   262,  303 

in  bronchietasis,   142,  143 

in  phthisis,   262 

in    serofibrinous   pleurisy,   303 
Craniotabes,  639 

Cranial  nerves,  examination  of,  711 
Crepitant  rale,  162 
Crepitation,   105 

gallstone,  601 
Crepitus  indux,  163 

redux,  163 
Crest,  iliac,  525 
Cretinism,  638,  643 

facies  of,  643 

head  of,  638 
Crieoclavicular  line,  46 
Croupous  pneumonia,  232   (see  Lobar 

pneumonia) 
Curschmann's  spirals,  219 
Curve  Ellis.'  305 
Cyanosis,  81 

general,  81 

local,  81,  82 
Cycle,  cardiac  418 
Cyrtometer,  173 
Cyrtometry,  173 
Qrst,  blood,  663 

branchial,  673 


Cyst— Cent  'd. 

echinococcus,  of  liver,  598 

of  lung,  105 

of  kidney,  629 
lingual,  663 
Meibomian,   650 
mucous,  663 
of  auricle,  642 
of   bone,   185 
of  pancreas,  585 
ovarian,  585 
sebaceous,    642 


Dactylitis,  679 
Deafness,  nerve,  722 

middle  ear,  722 
Decubitus,  in  bronchiectasis,  217, 

in  lobar  pneumonia,  234 

in  pulmonary  abscess,  286 

in  pulmonary  gangrene,  292 

in  serofibrinous  pleurisy,  301 
Deformity,  of  spine,  69 

of   thorax,   59 
Degeneration,  myocardial,  acute,  505 
Deglutition  pneumonia,  240 

sound,  570 
Delayed  conduction,  428,  432 
Dentition,  delayed,  658 

premature,  658 
Diabetes  mellitus,  breath  of,  658 
Diagnosis,  radiographic,  176 
Diaphragm,   28,    191 

movements  of,  191 

pelvic,  523 

radiography  of,  191 
Diaphragmatic  phenomenon,  75 
abolition  of,  76 

pleura,  30 

pleurisy,  306 
Diastasis,  of  recti,  539 
Diastolic  collapse,  jugular,  452 

murmurs,   385 
aortic,  392 
pulmonary,  398 

pressure,  403 
Diathesis,   gouty.   209 
Dicrotic  notch,  347 

pulse,  358 

wave,  347 
Dilatation,   auricular,  left,  516 
right,  516 

bronchial,  214 

cardiac,  512 
diainiosis,   516 

differential.   516 
pathology,  clinical.  512 
physical  signs,  514 

ventricular  left,  514 
right,  515 
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Edema — Cont  '^d. 
of    tbijrh,    601 
of  thorax,  55 
Effo<-t9  of  valvular  loaions,  461 
EffuLsion,  pcrifanlu'it,  448 

pleural,  299 
Egojihonyj  158 

in  lobar  j>ncumonia,  158 
serotibriiHHis   [ilourisy,   304 
Ellxiw,  miner  'a,  687 
EU'ctrocardiograin,  410 
EUH'troeardioyraijhyj,  418 
El  lis  ^   curve,   305 
Embolic  absu^cas  of  lung,  286 

gnnprene   of  lung,  i]yi) 
Einjtliyst'iiia,  acute  vesicular,  28] 
pal:ho](j|»y,   clinicnl,    281 
Hhysical   sigim,   282 
atro]*hit',  278 
dia|riiitsia,  279 
pathulcipy,  clinical,  278 
physical  aij^n?,  279 
thorax  of,  278 
<'hroiHt%  274 
coinjii'Msatory,   279 
(lin^osis,   281 
patlmloj^y,  elinicfll,  279 
physical  aigtis,  280 
diffuso,  274 
hjfjnrtrophic,  274 
il  in jjtiosis,  278 

difftirc"itti?il,  278 
Freund  'h  theory  of,  275 
jiatln>l<i^,n-,  clinical.  274 
physical   hi^hs,   27G 
thorax  of,  (ill 
itlioi-nthic,    274 
interstitial,  2H2 

pathology,  clinical,  282 
physii'al   signa,   28'J 
large-luiigt'd  of  Jc'iiwr,  274 
pnlniouary,  274 
substantive,  274 
thorax  of,  (ill,  271* 
EniphysematoiiH  rnicklinji,  283 

thorax.  &i,  27ti 
Eiiipyonia,  llOS 
ili:iii:;no!>"is,    311 
b*cal  ctleina  in,  .'jS,  ."tlO 
n*^ccss)t;itiK,  r>5,  »r,,  108,  310 
pathology,  clinical,  :U*H 
phyajcul  flignj*,  310 
piiisntiiiu',  5.").  1(«8,  310 
Eiicystt'iJ  pleurisy,  307 
En<locanli»l   nuirrmirs,  3!S1    (nn-  Mur 

iiuirs,  oiidocanli.il) 
Endoearditis  acute,  45G 
chronic,  459 

pathology,  clinicnl,  451^ 
phys^icnl   signs,  460 
diiignosiSj   458 


Endocarditis,  clironic — Coxtt  'd. 
dilTcrcntial,  459 

infective,  457 

malignant,  437 

mural,   456 

recurrent,  45tj 

simple,  456 

valvular,  450 
Endocardium,  318 

discaat's  of,  456 
EndotlieliuHiii,  pnlniumiry,  205 
Knwpbthulniott,  651 
Eijsiforni  curtilage,  524 
Enterolith,  572 
EnteroptosiM,  544 

ulHluniinal  contour  in,  544 
EoMinuphitic  bronchitis,  210 
Epiturdiuni,  318 
Epigastric   artcrv,   surfnco  markings, 

pulsation,  340 

region,  530 
Epigastrium,  bulging,  547 

pulsation,  340 
diaHtolic,  340 
systolic,  340 

retraction,  548 
F^pisternal  notch,  44 

pulsation,  338 
Epitlivliomti,  of  eyelid,  650 

of    lip,   050 
Epitheliiini,  respiratory,  37 
Ej»i.staxis,  653 
Epnlin,  63*^ 
Erytlicma.  nodosum,  685 

solar,  0H4 
Krytliromelulgi.'i,  689 
Essential   ta<liyiardia,  354 
Ewart  's  sign,  440 
Excrescences,  of  cardiat:   valves,  458 

verriicos*',  458 
EIxcur»ion,  uif^piratory,  of  abdomen,  75 
of  thoriix,  72 

res|>iratt>ry,  of  hingfi,  125 
Kxoj»lithnlinic  goiter,  048,  650,  669 
Kxoplitlinlmos,  65iJ 
Exostosis,    l85 
Exjtuosion,  of  tlui'nix,  82 

\\.i\y,   84 
Exj>ir;iti{»n,   prolorigt'd,  77 
Exploialory  puncture,  174 
Kxtiasystoie,  421 
Eyelid,  chancre,  050 

doskini'ss,  649 

i>d<<nia,  649 

rjiillu'lioiun,  G50 

jtto.siH.   64t> 

xanthoma,  64? 
Eyes,  conjrigjiti"  deviation  of,  718 

<'xaniiiialinn    nf,   640 
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Fact\  bluff,  647 

browu   ptitL'bca,  647 

color,  ti47 

contour  of,  605 
in  acromegaly,  G43 
in  cretiniftm,  643 
hi  hyilroecplmlus,  643 
in    li'initiasis    ossium,   643 
ill    li'prcsy,   64(3 
ill  myxomliMiui,  643 
ill   *i.MtintiH  defurtimtia,  643 

cyjiiiuMis.,  647 

exjtni illation   of,  647 

tlusliinn,  647 
pallor,  G47 

yellow,  647 
Ffunes,  empliyHoniotous,  276 

lotiutinu,  616 
Kale  i  form  lij^anifnt,  589 
F!illiTi|,;-ilrwp  sou  ml,  167 
Fiiseia,   SibsfiiX   28 
Flit  wave,  552 
Fiviil   ini]->iietion,  575 
Finiioral  artery,  tiiurumr  in,  404 
Fei^tiiiatiiig  giiit,  699 
Kt'tiis,  juit'uirioiiia  alba  of,  266 
Fihriltation,  auricular,  435 
Fibrinous  briiut-liitis,  212 

aiMite,  213 

diaijiioxis,  214 

idioptttliii*,  213 

pathology,  I'litiieal,  212 

physii'al   signa,   213 

pi'iit'arditis,  acute,  445 

]tU>iirisy,  acute,  2^7 
Filiroiil  plttliisifl,  2rt4 

diaj^iiosisi,    266 

patliolojiy,  t'liuical,  264 

pliysienl  sigus,  *26ii 
Fil*r<isis,  pulnuMUiry,  24.'i 
Fitiger  pereus^iou,  112 
Fingers,  clubbetl,  679 

distortions,  678 

enlarged  joints,  678 

Heberden's  iiodea^  678 

Hippperatie,  679 

Mi^rvBU  V  dij^eaae,  679 

Eaynaiul  \h  disease,  679 

tophi,  676 
Fissures,  of  hmgs,  35,  42 
Fistula,  bniiiehial,  673 

juiinmiiary,  257 

s*ound,  lunj:j,  171 
Flat-foot,  688 
Flatness,  130 

cardiae,  area  of,  363 

hepatic,  area  of,  601 

of  Ebstein's  angle,  130 

of  Traube'b  8i>ace,  130 


Flexion  folds,  of  abdomen,  527 

Flexure,  duodenojejunal,  571 

hepatic,  574 

splenic,  575 

Flicking  pereussion,  554 

Flint  murmur,  oS8 

Flouting  kidney,  626 

liver,  602 

sfdeen,  615 

Fiuftujition,^  alxlominal,  551 

rennl,  631 

thoracic,    lOfl 

Fluid  veins,  381 

wave,  551 
Fluoroscopy,  17l> 
Flutter,  auricular,  433 
Fontanelles,  638 
hulging,  638 
depression,  638 
enlargeriieut,  638 
tardy  closure,  638 
Foot,  clubs,  689 
enlargement,  689 
examination  of,  687 
tlat,  688 
Foramen  ovale,  318 

patent,  517 
J"'oree,   of  percussion,    117 

of  pulse,  357 
Forearm,  edema  of,  685 

epiphyseal   enlargement,   685 
erytbema  nodosum,  685 
examination  of,  685 
Forehead,    eruptions,    649 

examination  of,  649 
Fossa,    infraclavicular,    44 
bulging  of,  63 
retraction  of,  63 
oval  is,  318 
}*upra clavicular,   44 
bulging   of,    63 
retraction    of,   63 
Fremitua,    friction,  pericardial,   344 
peritoneal,  5.')4 
pleural,  103,  298 
hvdatid,  105 
riionchal,  102 
sue  mission,    104 
tussile,  104 
vocal,  89 
absent,  101 
dccreaacd,  99 
increasetl,  98 
intensity  of,  91 
normal  variations,  94 
Friction,  abdominal,  555 
fremitus,  pleural,  103 

in  acute  flbrimms  pleurisy,  298 
pericardial,  344 
pleuroperieardinl,   344 
pericardial,  401 
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Friction — Cont  'd. 

perihepatitic,  555 

perisplenitic,    555 

pleural,  169,  170,  298 

sound,  169,  170,  401 
Friedreich's  sign,  452 

in  chronic  adhesive  pericarditis,  452 

respiratory  change  of  sound,   137 
Frostbite,  642 
Functional  murmurs,  398 
Funnel  chest,  68 

G 

Gairdncr's  coin  test,   144 
Gait,  697 
ataxic,  698 
cerebellar,  699 
festinating,  699 
hemiplegic,  697 
spastic,  697 
stoppage,  698 
vertiginous,  699 
Gall  bladder,   clinical   anatomy,   590 
croi)itation,  601 
examination   of,   o90 
inspection  of,  591 
])alpation  of,  601 
surface  markings,   590 
Galloping  consumption,  254 
Gallop  rhythm,  380 
diastolic,    381 
lircsystolic,  380 
Gallstone  crepitus,  601 
Ganglion,  682 
Gangrene,  of  fingers,  679 
of  lung,  289 

after  lobar  pneumonia,  234 
circumscribed,  290 
diagnosis,    294 
diffuse,  2<>0 
pathology,  clinical,  289 
physical  signs,  292 
sjiutum  in,     292 
of  toes,  688 
Ga»t  recta  sis,  569 
Gastritis,  acute,  603 
Gastrodiapliany,  562 
Gastroptosis,  564 

abdominal   contour   in,   544 
Geographical  tongue,  662 
Gerhardt  *a  change  of  sound,  138 
Gland,  Rlnndin  Xuhn 's,  663 
mammary,  45 

as  landmark  of  thorax.  45 
hy|>ertrophy  of,  55 
thyroid,   669* 

palpation  of,  669 
Glands,   enlarged,   cervical,   670 
epitroclear.  676 
inguinal,  692 


Glands — Cont  'd. 

occipital,  671 

parotid,  671 

submaxillary,  671 

supraclavicular,  671 

tracheobronchial,  30,  34 
Glandular  enlargement,  670 
Glenard's  belt  sign,  564 
Glol>e,  of  eye,  650 

position  of,  651 
Goiter,  cystic,  669 

exophthalmic,  669 

fibrous,  669 
Gout,  toe  of,  676 

tophi  of,  676 
Grinder's  rot,  271 
Grocco's  sign,  129 

in  jmrulent  pleurisy,  311 
serofibrinous  pleurisy,  129 
Groove,  Harrison's,  67 
Gumma,  jjulmonary,  267 
Gums,  blue  line,  659 

examination  of,  659 

in  coi>i)er  poisoning,  659 

in  mercurial  poisoning,  659 

in  pellagra,  659 

in   jilumbism,   659 

in  pyorrhea  alveolaris,  659 

in  scorbutus,  659 

in  uh'crative  stomatitis,  659 

red    line,   659 

si)ongy,  659 

tumor  of,  659 
Gurgling,  in  hourglass  stomach,  569 

rales,    164 
Gutta  cadens,   167 

n 

Habit  spasm,  648 
Hair,  color,  040 

crejiitus,   147 

falling,  circumscribed,     639 
g(>neral,  039 
Hand,  accoucheur's,  682 

ai.e,  682 

dau,  081 

examination  of,  674 

hemiplegic,  081 

seal-fin,  682 

shaiK',  079 

spaile,    079 

treriKir  of,  082 
Hare  lip,    0.")8 
Harrison's  sulcus,  67 
Haygarth's  nodosities,  678 
Hea.l,  bones,  038 

cretin(>i<l,  638 

deviation,  lateral,  040 

examination  of,  637 

fixation  of,  041 
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Bcut,  317 
■aevrjiB,  503 
Apex  of  317,  328 
AufiMtemnt  of,  333 

■te  of,  3f» 

tltfiU  at,  344 
•nfaTtkinia,  415 

elisieal  tT(«s,  415 
atrophy,  333 
aorick*,  318 
auaenltatioB,  372 
base,  317 

puJflation  at,  337 

thrill  at,  344 
beat,  415 

abaormalities,  415 
block,  426 

coniplete,  426 

partial,  426 
borders,  517 
cTolo,  418 

graphic  registration  of,  418 
dilatation.  512  (*«r  Dilatation,  car- 
diac) 
di9«aj4*,  congenital,  516 

dia^osi?,  518 

pathology,  clinical,  filfi 

phyttii'dl  signs,  518 
dullness,  area  of.  3G3 

decreased,   368 

displan  d,   ?iGH 

iiuTeased,  368 
pxtrafivstole  of,  421 
failure  -M'lls,  228 
flatrioHs,  area  of,  363 
hypertrophy,  508  (ste  Hypertrophy, 

cardiac) 
inipulao,  328 
nf  rvc  supply,  418 
p:il|iatiiiiJ.   327 
nipid,  3j3 
rhytlimicity,   41G 
hIow,  3.')4 
Bull  lids,  rjis 

a  <■  con  mat  ion  of.  375 

ndventitiouH,  381 

diminution    nf,   375 

duratirm  nf,  379 

fptal,  ."iofi 

first,   373 

aeivnt nation  of,  375 


Bevt  aoni^  fMH- CwtU 
wmUeUtmBml  of,  37< 
r«4aplic«ti«i  of,  379 
ifiMilj  U.  374 
pitck  of,  378 
ilMlitj  of,  378 

of,  371 
3T3 

of,  37i 
of,  377 
rt4apKftw  of,  379 
tluni,374 
■crtMO  iMuUagi^  SM 
valv«Oy  320,  396 
vortxicka,  319 
HdMirdea'a  nodes,  878 
Hrmatoma  anris,  642 
Heneralopia,  713 
Hi^iiuaaopia,  715 
heteroBjmoaa,  715 
iMMBOBTmoDi,  715 
naaal,  715 
temporal,    715 
Hemiatrophy,  facial,  646 
Hemic  murmnrs,  398 
HenJchorea,  700 
Hemihypertrophj,  facial,  647 
Hemiplegia,  700 

contractures  in,  681 
gait  in,  697 
hand  in,  681 
liemopericardiiun,  454 
pathology,  clinical,  454 
physical  signa,  454 
H«>mopneumothorax,  314 
Hemoptysis,  in  bronchieetaais,  216 
iu  phthisis,  261 
in   pultiiunarT  gangrene,  230 
infarction,  230 
sv-philis,  268 
Hemorrhage,  in   phthisis,  257 

internal,  signs  of,  454 
Homurrhafjtic  infarction,  of  lung,  S 
Ht'mothorax,  313 

patholojjy,  clinical,  313 
lihvriii'.il  signs,  313 
H('i>atio  pulsation,  340 
Hi^[>atixatinn,   gray  of  lung,  233 

rod,   nf   hing,  252 
Hojiatoptnsis,  606 
Hernia,   diaphragmatic,  337 
femoral,  693 
iiinhilit'iil,  535 
Herpes  labialis,  653 

in  lobar  pneunionia.  239 
Hippocratic  fingers,  679 
Huccussinn  sound,  168 
Hippua,    717 
His,  bundle  of,  417 
Hissing  reHpiration,  78 
llodgkin '»  disease,  672 
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Ilulm^ntj  to^t,  714 

Jiluniinatiuu,   direct,   53 

H(ir<l«>i»luai,  »>50 

tddit|ue,  53 

Hor.st'ftLue    kidiifv,    6^?2 

inmifdiatt'   ausc-ultation,   145 

Houryla^s  stumacli,  5W1 

IMTcussion,  112 

llouwniaidV  km^e,  »>f>l 

Impaction,  fecal,  575 

Hum,   veiiou«,  4U4 

lliimniiiijfej-toii  imirmur,  404 

lUjiittliM^  cardiac,  328 

Hut<-liiii!««>irs  tf't'th,  it.jy 

abwnci',    337 

Hydatid  fremitus,  103 

ilisfilacfmeut,  333 

Hydriii'Cphalus,  facie*!*  of,  643 

<!f>uiiward,  333 

'liPiid  *.f,  *»:J8 

to  k4l,  333 

Hy<lruiK>|ilirosii*,  ti*!l 

to    riyht,    334 

llu'-ttiiitioii  in,  *i31 

(i[inard,  333 

Hydreii>fTH-:irdium,  4a4 

d..iil.l*',   337 

jijitlralogy,  fliriictil,   4.74 

oxtint,  335 

jjliysii-jil    sititis,    4ri4 

forct>.   3211 

Jlyilii>pneimn»tli(irnx,    :U4 

file  of,  329 

Hydro  J  iH   [lerirardii,  454 

in  chiltl,  32<t 

Hydrotliurstx;   AlA 

lUfiMira    cardiaca,   40 

in  caril'!!!-  diwaw^,  314 

Incurvation,   of    nails,    075 

in  n'tifil  dis4'a«K%  314 

Iijfarctioii,  of  lung»,  229 

l>at!ioio^'y,  flioiwH,  313 

of   !ipl<fll,   till 

[iliVfiral  ^i^ns,  313 

Infective  endocarditis,  457 

HyiMTiisniia,    712 

rnfrltratiiiii,    carcinomatouSj    of 

Iniig 

HyinTrfNunuiif-e,  130 

2y5 

in  t'omjM'iisJilejry  i"in]»liy!iifma,  13" 

]>iirnl4'iit,  uf  lung,  28fi 

hvpertrophic    emidivsema,    13o 

Intra  axillary  rcj^ion,  50 

lwu\,  130 

Intra  clavicular  foMsn,  44 

|iiilnioii!iry,   130 

rcjli^m,  4H 

rela-vati<Hi  as  I'ariHe,  13!*,  ]4(i 

Intra*r-apiilar  line,  47 

Hy|>t"'rti'ii.«i<ni,  358 

ll'^ii^t^y  5" 

Hyitf'rtiojtliif  eiuphyseiiin,  274 

In^tiina!   adcnitii',  ()J12 

Ifyj^rtJOjithy,   aurjculni,   h'ft,    "11 

x;Iands.  ('nljir^cil,  ()92 

rijilit,  511 

liiiKOiiirtatc  aitory,  403 

cardiac,  508 

ant'urysni   of,   4fi'3 

conffiitric,  5<i8 

Iimriiaitic  nnirmnrs,  398 

cor  bovinum  in.  510 

InsjHxtiun,  of  al>flonit'ti,  533 

dia^fiiusiN,  512 

of  llaiiilcr,  038 

ere*»ntri<r,  508 

*<f  rpi^jas^triiini,  559 

jionoral,  508 

„i   ttali    l.lad.lrr,   5tU 

imtlioIoKy,  clinital.  5ii8 

«it'  iati'stinc,  largo,  576 

Tihy«iir:d  !^igns,  .'10 

sMiall,  572 

of  nails,  67*1 

of  kiilnrv}*,  624 

vputricular,  left,    51" 

of  liver, '51>1 

riglit,  511 

t.f  prcconlia,  327 

f 

HyiHu'liurnlnac  rp^jion,  530 

of  spleen,  010 

pulurgf'fin'rit,   547 

(if  stomach.  55S> 

Hy|M*>tat)c   ctjnyestJtiii,    225 

of  (liorax,  52,  327 

HyjiutrnM<ui,  aitfrial,   35!S 

InspiratiMn,   [in*li*njjed,  77 

Inr^tniuuMit.*!  estimat'on  of  Irioot] 

inv^. 

I 

Mire,   4*)0 
l^■■n■n:^^^l>u,    112 

Iloocoi-al  valvp,  fliniiiil  JUKitfuiiy,  572 

lusntliriency,  aortic,  404 

Ilnim,  clinical  anatomy,  572 

mitral.  47ii 

fdwti  action  of,  572 

pulmonary,  4tt5 

uN'pratitm  of,  572 

tricuspid.  5'i<» 

Iliac  artery,  euninion,  527 

relative,  5nl 

extonial,  527 

Intensity,  of  heart  ^(lUlels,  374 

crest,  525 

Mf'   innriunis,  383 

n'yiou,  530 

of   periij.->i(in   Mniinl,   118 

spino,  525 

tiiteiitinii    tremor,    7<H* 

£45 


;4r 


'..  r«< 


-"-,  ;*5 
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exantittAlMNft  of.  ^72 
satsd.  rliaw^l  AK^ttmir.  570 

«4i«tra^io«.  57f 
Ii5tw**tt5«v|»titia.  .~7f 


J<*iuautii,  rljnira!  JinatotnT,  570 

J«^ii\tsi.  ••nEaT)»i>1,  of   fin(r<»rst,  67S 
.FUijalar    v^^ins,    »u«riiltation,   4lH 
•!n*lc»lic  ccillajiM'.  452 

muniKjr  in.  4<M 

*t>t'>U<'  |nil«:ttion  of.  ,1.19 


K<H»1  hr»-nst.  f'S 

in  Tirkets,  f»8 

in  totjsill;»r  liTi»^rtro{»1ir,  f»S 
K.-loiO.  t>42 

Korntitii*.  interstitial,  6*1 
K«'nujj'?  sign.  690 
Kiilnoyp,  auscultation  of.  r<:'>4 


cSaitml  anatoror,  6S1 
■Mni'iltiice  uf,  631 

€£4 

of  621 
•f,  631 
H 

fwm«^6Sf 
632 

of  p  6S4 
of,  630 
a««aiil^  636 

^Kgfttm  of,  636 
falfatioa  of.  625 
ftitmtit,  6S9 

ty  of,  627 

■karkiii{:«  of,   623 
of,  631 
of,  6S9 
Kw«.  liioiiiMlil^  691 

K»ofk-Lot!<ay  t*«1iitie,  693 
Kopfik's  spots,  664 
Kii  ■  Hi's «lgii,  452 
KTpkrocis  63,  66,  69 


.  v^    cU      LATBMr  *»  «atarTbe  sec,  SOB 


cndate  perln,  208 

IjkcoplitkaaiMiSy  650 

Loodnarks,  msaUMMk,  of  abdomen,  524 

of  aon3E,44 
Ljiijogtial  strWMiS,  77,  225 

UmitluBg  in,  225 
Larrnx,  (tiBi«ml  mmatamj,  31 

cavity  of,  32 

dcflertion  of.  32 

lUrtTNtteDts  of  664 

ohstmrtion  of,  77 

promtnence  of.  32,  64 
Laryiigx»ithoiiy,  l.io 
I^eft  anrirle,  clinical  anatomy,  31S 

vonlriclf,  .119 
l>^,   atrophv.  689 

bowing,   6S9 

cxaminntion  of,  689 

o«k1os,  689 

uWr,   689 

varicose  veins,   689 
LeontiaMs  oitsiuni.  faeics  of,  646 
Leprosy,    facies   of,    646 
Leukemia,  lyntpbatic.  672 

splenomedullary,  611 
Leukoplakia,   662 
Lifianient,  coronary,  589 

falciform,  589 
in%  524 
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Lipamcntum  arterioBum,  323 

liitum   pulmonis,    36 
Ligncuus  phlfgmon,  673 
Limb,  anacrotic,  347 

calatTotic,   347 
Limit,  of  resonance,  123 

variations  of,  123 
Line,  axillary,  anterior,  46 
posterior,  46 

clavictilar,    47 

co(*ital,  sixth,  47  , 

third,  47 

cost  Oil  rt  icy  lar,  603 

criftiL-Iavicular,  46 

infiafrapular,  47 

inlrrtulicrciilar,  S29 

iiiammary,    46 

niiiiiixillary,  46 

niiiK'lavicular,  46 

mid-i'oupart,  529 

niidspiiial,  46 

niidsternal,  46 

iii]»pli%  46 

i>f  t^allS1llis^ion,  of  murmurit,  385 

scjipular,  46 
}<f>inal,   46 

sternal,  46 

Sjiilifoftal,  5-9 

tucli'tli  dorsal,  47 
Liricji  alba,  0-6 

nigra,  5127 

semilunariH,  526 
Lirieae  alhicaiites,  533 

traiisvcTMae,  527 
Li[i«,   cIiancTc,   6o5 

( yaiiosis,  654 

eiiiar;;''iiu'iit,  6oo 

epitlii'lionia,  (i^G 

liHSurcs,   655 

herficp,  655 

imirous  patch,  655 

pall(»r,  654 

]iarte»!,  655 

p<'ii<liiloiis,  655 

rbajjadrs,   655 
Liftf'ii'a  phcnoiiK'iioii,  75 

abppiiee  of,  76 
Liver,  aUscfss  nf,  596 

amyloid,  M'S 

areas  of  rlullnoss  ami  flatncrss,  601 

ntropliy,  603 

ouHi-ultfition    of,   606 

car<'inonui  nf,  596 

clinii-al   anatomy.   587 

coiiNistoiir(<   of,  598 

corpct,  590 

cyst    of,    598 

(liHTcasc'd  size  nf,  603 

dispki'fnu'nt  of,  606 

dullness  of,  601 


Liver— Cont  'd. 

enlargement  of,  592, 

tlatnesa  of,  601 

floating,    602 

inspection  of,  591 

iiiobility  of,  592 

palpation  of,  594 

pereusaion  of,,  601 

pulsaliou  of,  34U 

Kicdel's  lobe,  590 

wnsibility  of,   598 

surface  markings,  591 

Hvphilis  of,  597 

lumura  of,  6UU 
Lobar   pneumonia,  232 

abscess  of  luug  in,  23 

apical,  234 

central,  234 

cirrlios^is  of  lung  in,  2 

ciinital  ty^a's,  1:34 

det-iibitub  in,  234 

diagin;si^,   236 
differential,  238 

diatrdjutiou,  234 

double,  234 

gangrene  of  lung  in,  J 

heart  sounds  in,  236 

maeaive,  234 

pathology,  clinical,  23 

pliysieai  signs,  234 

pleiiriMy  in,  233 

pube  uf,   235 

jfurulent   infiltratitm   i 

rale    indux    in,    286 
redux    in,   236 

sputum   in,  233 

stage  of  engorgement, 
gray  lie{iati nation,  2 
red   hepatization,   21 
lesolutiun,  233 
Lobe,  Riedel  's,  590 
Lobes,  of  lunf;?,  35,  42 
Lobular  pneumonia,  24ll 
piMumonia) 
Local  bulging,  70 

pidsHtioii,  85,  108 

retraction,   71 

pleurisy,  300 
Locuiated  pleurisy,  307 
Lordosis,  45,  66,  69 
Lorenz 'h   sign,    260 
Louis,  angle  of,  44 
Ludovici,  angulus,  44 
Ludwig's  angina.  673 
Lunibiir  region,  530 
Lungs.  abseesB  of,  283 

!i  I  bin  ism  of,  276 

alveoli  of.  38 

apex  of,   34 

an<rultnti'>a   of,  145 
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Lunga — Cont  'd, 
biise  of,  34 
bordors,  33,  41 
bronchioles,  37 
cajtillarii*!*,   38 
carcinoma  of,  295 
catarrhal  [Uieutiumia,  240 
cavities,  tympany  in,  262 
circulation  of,  3S 
cirrhosis   of,    245 
clinical  an  atomy  of,  34 
collapse   of,  273 
congestion  of  220 
costal  surface  of,  35 
d)i<t"nHo  of,  2^2 
dulhiess   of,    1-8 
•■dfO«u   of,  227 
eiiiplivsoma  of,  282 
fiult»tl(<'lio!»ia  of,  21*3 
cxiiiriiioii  of,  cUi^  125 
lilnoiil  rt'tractioii  of,  245 
tissiiri's  of,  35 
listiiia,  .sntJiul   of,   171 

(i.itiu'ss  of,  i;u» 

jrimgrriie  of,  28U 
iK'patizivtion  of,  232 
luliiii  of,  35 
induration  yf,  270 
iiifiiri'tiou  of,  229 
infutidilaila  of,  I'S 
iiisiK'ition  of,  52 
lijjiuiit'iitiini  latum  of,  3ti 
lolii"s    i>r,    :<5 
Itnvcr  h«ird<.'ry,  41 
lyaijtltiitii'^  of,  '.'I't,  IiS> 
iiiCiliastiii.ll  siirf;u-i',  ;M 
iiortuaf    limits    of,    41 
palpation  of,  Sli 
paucn'atization    of,    207 
[jcrciiHsioit  of,  111 

a|<i»H>s,   115 

aiiscaltntory,  110 

luilpatory,  115 
rt'!*oaaiR'i'  of,  Hi) 
Mint  of,  ;V5 
sarcoma  of,  295 
scloroais  of,  270 
stiliMiizatiHiu  of,  241 
siirfai'o  markinfjR  of,  41 
sypJulis  of,  2(!(j 
tul»on'iib>sis  of,  249 
til  mors  of,  2515 

primnry,  205 

spcoTnlarr,  29 S 
tympany  of,  130 
Lympliatifs,  pulmrmnry.  39 
Lymph  nodns,  iiipdiastinnl,  39 

pulmonary,  3& 

tracJieobronehsallj  30^  39 
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Macrocheilia,  655 
Maerogloasia,   659 
Maciutm,  041 
Maiu-cn-griffe,  681 
Maliguaiit  endocarditis,   457 
diagnosis,  458 
physical  aigus,  458 
ilal  ptTforanic,  688 
Alaramary  gland,  45 

as  luuaujurk  of  thorax,  45 
liyi.H^rtro|)hy   of,    55 
line,  48 
rcgiou,  4y 

eonteuts  of,  49 
Manubrium   sterni,    30 
McBuruey  'b    pt>int,     577 
MccLanical  bronchitis,  207 
Mediastinal  g.unds,.  3y 

pk'ura,  SU 
ilediiistiuypericarditis,    270 
Jtlediastiiium,  2\i 
anterior,  3U 

coutents  of,   31 
middltJ,  30 

contents  of,   31 
posterior,  30 

contents  of,  31 
sufierior,  30 

fontcnta  of,   30 
Media te   aus;:uitation,   146 
percussion,  112 

rules  governing,  112,.  113 
Megalonychosis,  t>7U 
ileuMirutiou,   of  abdonion,    556 

of  thorax,  173 
iletallie  gurgle,  403 

tinkle,  1U7 
Meteorism,  541 

alidoniinal  contour  in,  541 
MiiTotia,  641 
Mida.villary  line,  46 
MidelavicuLir  line,  46 
ili<l  Poupart  liue,  529 
Midspiual   line,  46 
Midjiterua]   line,  46 
Miliary  tubercle,  250 
tuherculosia,   acute,  251 
diagnosis,    252 
jiath<dogy,  clinical,  251 
[ihysical  signs,  251 
MillMtoiii'  maker's  phthisis,  271 
Miner's  elbow,  687 
Mitral  aroa,  372 
iTisuflicieiiey,  479 
iui'om]»eteni'0,  479 
murmurs,  3S7 
presystoUe,    387 
systolic,  389 
regurgitation,  479 
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Mitral  regurgitation — Cont  'd. 
diagnosis,  487 

dififerential,  488 
pathology,  clinical,  479 
physical  signs,  484 
pulmonary  sound  in,  487 
pulse   in,   485 
relative,  481 
sound,  accentuation  of,  375 

diminution  of,  376 
stenosis,  489 

buttonhole  orifice  in,  491 
diagnosis,  493 

differential,  484 
pathology,  clinical,  489 
physical  signs,  491 
pulse  in,  492 
thrill  in,  492 
valve,  320 

anatomic  site,  372 
ausjcultatory  area,  372 
Moist  rjilcs,  159,  162 
Monaural  stethoscope,  145 
Money-chink   resonance,    142 
Morbus  ceruleus,  518 
Morvan's  disease,  679 
Movable  kidney,  626 
Mucous  click,  163 
patch,  655 
rales,  163 
Multiple  murmurs,  399 

sclerosis,  tremor  of,  700 
Mural   enilocarditis,  456 
Murnmrs,  accidental,  398 
aortic,  3S»1 
diastolic,   392 
systolic,  391 
arterial,  403 
diastolic,  403 
systolic,  403 
cardiorespiratory,  400 
diastolic,  385 

double,  in  aortic  regurgitation,  472 
duration  of,  386 
Duroziez's,  472 
enilocardial,    381 
Flint,  388 
functional,  398 

differentiated   from   organic,   399 
relative  incidence  of,  399 
generation  of,  381 
Graham  Steel,  398 
hemic,  398 
humming-top,  404 
inorganic,   390 
intensity   of.   383 
line  of  transmission  of,  385 
mitral.  3S7 

presystolic.  387 
systolic,   389 
multiple,  399 


Murmurs,  multiple — Cont  'd. 
diagnosis  of,  399 
nun's,  404 
organic,  387 

point  of  maximum  intensity  of,  384 
presystolic,  385 
properties  of,  382 
pulmonary,  396 
diastolic,  398 
systolic,  396 
quality  of,  386 
Bogers',  396 
safety-valve,  495 
systolic,   385 
time  of,  385 
tricuspid,  394 
presystolic,  394 
systolic,  394 
vascular,  403 
venous,  404 
Muscles,  papillary,  319 
Musculature,  of  thorax,  54 

atrophy  of,  54 
Mydriasis,  irritative,  718 

paralytic,  718 
Myocarditis,  acute,  505 
diagnosis,   506 
interstitial,    505 
nousupi)urative,  505 
parenchymatous,  505 
pathology,  clinical,  505 
physical   signs,  506 
suppurative,   505 
chronic,  507 
diagnosis,   508 
fibrous,  507 
interstitial,  507 
pathology,  clinical,  507 
physical  signs,  508 
>ryocardium,  318 

diseases  of,  505 
Myoidenm,   262 
Myosis,  irritative,  718 

paralytic,  718 
Myotonia  c(mgenita,  660 
Myxedema.  638,  643,  679 
facies  of,  643 
hand  of,    679 
hoad  of,  638 

N 

Nails,  arrested  growth,  676 
atrophy,  676 
brittle,  676 
capillary  pulse,  674 
cyanosis,  674 
examination  of,  674 
grooves,  674 
hypertrophy  of,  676 
incurvation  of,  675 
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Nails — C'onl  'd. 

1 
Oliver's    estimation    of    resoua  prai 

indolont  sure,  676 

sure,  414 

pallor  of,  674 

Aign,  34,  341                                          , 

piironychia,  (576 

Onyohogryposifi,  676                        ^^d 

ridges  of,  ti75 

Oiiyoliia,  676                                         ^^M 

J^jiota,  fi74 

Opacity,  corneal,  651                       ^^« 

NecJt,   elongation,  667 

Orifice,  aortic,  322                                       % 

exaniiiiation  of,  667 

aiiripiilovputricular,  319 

rigidity  of,  007 

car<Iiflc,  558 

srjirs,  073 

pyloric,  558 

shaiH%  667 

Ortliopnra,  81 

short,  667 

Osteal  resonance,  121 

Neoplnsnis,  puliiiounry,  29a 

Osteitis  doformans,  693 

Nervo,  abdiivent,  examination  of, 

716 

faeips   of,  643 

auditory,  7-2 

Osteoartlirofiathy,  pulmonary,  693 

fiuiiil,  ""20 

Ostftjma,  185 

ginssupliaryngeal,  723 

Osteoniiilacia,  693 

hyim};Iusiinl,  724 

Osteomyelitis,  185 

oi'iiloiiuitiir,   716 

Osti'OHarconia,    185 

olliutory,  711 

Otlunnatoiua,  642 

opt  if,    71:2 

Otitis  niodia,  642 

piioumogastric,   723 

Otninycosis,  642 

spiiui!  uvi'fpsory,  724 

Ovarian  cyat,  585 

triK^'lldll:ll,  719 

troclik'iir,  716 

P 

Norve:!,  inttTcoatal,  2') 

Nervdus  systi-m,  e.-ciniinatiiui   of, 
Nciiraltiia.  iiilrrfostal,  2y9 

695 

Paget 's  disease,  693 

Palate,  cleft,  658 

^"furoiio,  niutor,  695 

paralysis  of,  665 

si'nsory,  096 

irerforation  of,   665 

Nijipk',    us   hiiuhiinrk    of   tfuvrax, 

Nuildiiij,'  spanJiii,   641 

Nodi\  auriculiuoiitiiiular,  417 

45 

Palpation,  of  abdoiao%  549 

of  bladder,  635 

of  cardiac   impuJae^  332 

sinujniriv'uhir.  417 

of  epigastrium,  562 

X(mI<')^,  hmiK'liiul,  IM\  39 

of  gall  bladder,  504 

ll<'lnnt)ra  V,   (i78 

of  intestine,  large,  576 

iii}^uiial,  «'iikirj;L"d,  5."16 

stiiaTI,  572 

Irjirlii'oliruiiehial,  .'!()^  'M 

of  kidney,  625 

Nodositios,  liaytjaitli 's,  678 

of  livi<r,  594 

Noma.  058 

of  pancreas,  585 

Nose,  rxjiiuiiKition  of,  614 

of  precordin,  332 

jtsnidonK'niitraac  of,  653 

of  spleen,  612 

rp*IiK"^s  of,  652 

of  ntdiiiai'li,  562 

saildle,   653 

of  thorax,  86 

sliapt',  652 
niri'iatioii  of,  653 

of  ureter,  635 

ierbnie  of,  86 

Xntch.  dicrotic,  347 

ulnar,   87 

I'pistt^rnaJ,  44 

Falfiatory  percussion,  115 

pulsation  of.  338 

PancrfniM,  etitiieal  anatomy,  582 

Mipr:i!*tcrna],  44 

ear(*inonia  of,  583 

NuJi 's  aiurniur,  4f>4 

cyst  of,  585 

Nyrtalopia,  713 

examination    of,    584 

N\v>itiif,M]iiiH,  718 

tuninr   of,   585 
Panrrfalisiation,   of  lung,   267 

0 

Papillary  mufeles,  310 
Parfidoxioal  pulse,  356 

Ofii'Hity,  nhdumitial  contour  in,  53(1 

ill  cliTuTiic  ailliesivo  pericarditia,  452 

Ohlnnition  atrleetasia,  224 

serofihrinous    pericarditJa,    445 

Ocfipital  ijlrinds,  enlarged,  671 

Paralysis,  abdxicent,  716 

OciilocflTd*nr  retlex,  651 

jigitatis,  gait  of,  699 

Oligopnefl,  77 

1 

propulsion  in,  699 
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Para  lysis  J  agitanse— Cont  'd. 
TPtropulHion   in,  699 
tremor  of,  700 

brachial,  (S85 

Ducliennc-Erb  type,   685 

farial,  720 

flaccid,  6P9 

gltwao-Jnldo-liiryiigcal,  659 

glosBophfiryiiiieal,  723 

Hypo  glossal,   724 

Klumpko  tvfrt?,  685 

mu?.cuIospira],  6B2 

of  Ipg,  693 

of  palate,  fi65 

of  tongue,  6*30 

pneumogfistric,  723 

spastic,  tiSJy 

Hpinal  ao<s'ssory,  724 

tri^erninal,  7Ul 

troehlciir.  7 Hi 
Furalytic  thorax,  fi3 
Paraiiiyueloijus    multiplpi,   686 
Para8t»^rnal  line,  4(5 
Paratyphlitis,  ri77 
Paravertc'lirnl   dullness,  129 

GrixTo's   trianijle   tjf,   12y 
Fantnyebia,  676 
Paroaiiiia,  712 

Paroxy.vtnal  tachyrard'a,  439 
Patfli,  nuu'OiiH,  *)35 

smokPr'.s,  662 
Patent  ductus  arteriosus,  516 

foramen   ovale,   olS 
PeL'tiirilofpiy,  l.')7 

whisperintr.  I'm 
Peetua  earinatitni,  tiS 
Pellui^rii,  fon'rinns  in,  683 

giirns  ill,  65!* 

tonjttue  in,  663 
Percussion,  auseultotory,   116 

cardiae,  365 

deeff,  117 

Jinj,'er,   112 

tlifkiiiy,  5iJ-( 

force  of,  117 

ifUKiediate,   112 

iii.«truTn<'ril'ul,   112 

of  abil<riiu'n,   r>.")4 

of  jiritrrji.r  che,<*t  w:ill.  111 

<i'f  ;iX)ll;trv  rc^nim,  1  U 

of  icjck,  ill 

of  MmMer,  OHfj 

of  cpipaHtriiun,  'td') 

of   heart,   1165 

of  iiitr«tinn.  larRC,  TiBO 

sniiill,   572 
of  kidney.  633 
of   liver,  601 
C(f  luiij^s,  111 
ef  jtrociirdia,  365 
of   s|ileeii,   tilG 


Percussion — Cont  'd, 
of  stomach,  565 
of  thorax,  Ul 
palpatory,   115 
roftpirntory,  117 
scratching,  567 
aenae  of  resistance  in,  117 
sound, 118 

abnitrmal,  126 

amphoric,  141 

attributed   of,   118 

crocked  pot,   142 

dull,   128 

duration  of,  118 

tlat,  130 

hyperresonant,  130 

impaired,   126 

intensity  of,  118 

normal,  119 

pitch  of,   118 

quality  of,  118 

resonant,    119 

Skodair,    139 

Hpeeial,  13U 

tynipiinitic,  130 
siiperticiul,  117 
threshold,  365 
Pericardial  friction,  401 

fremitus,  344 
suceuiision,  402 
Pericarilitis,  445 

adhesive   chronic,  451 

Broadltent 'a  sign  in,  341 

diaji^rio.sii*,  453 

Friedreich's  sign  in,  402 

KuMstmaurfl  sign  in,  452 

l«ithology,  clinical,  451 

phvsieal  signs,  452 
elinir.'il  types,  451 
externa],  451 
exudativa,  448 
tibrinona,  acute,  445 

dingiioHis,  447 
dirTereutiiil,  447 

pathdloyy,  clinical,  445 

plivsiciil    siyijs,   446 
iuti'iiKil,  445 
primary,  445 
Mn'oinlary,  445 
iseroJilirinous,  448 

Auenbruimer 'f*  sign  in,  449 

Binrdirr^er's  sign  in,  450 

diiiiiiii'S!!*,  450 
dilTcrcntinl,  450 

EvM'rl's  sign  in,  449 

milk  Hjjota  in,  448 

putUtdoijy.  clinical,  448 

physicnl  i^igns,  448 

jnilse  in,  449 

Uoti-h 's  sign  in,  449 
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Peric^arditis — Coat  ^d. 

Pleural  friction — Cont  'd.                         1 

sicca,  445 

fremitus,   103                                       1 

with  effusion,  448 

sinus,  complementary,  41                     1 

Pericardium,  cliuical  anntomy,  321 

Pleurisy,  adhesive,  ciironic,  311 

diseases  of,  445 

diagnosis,  312 

PeriUepatitic    friction,   555 

pathology,  cHnical,  311 

Perilymphadcnitis,    bronchial,   270 

physical  signs,  312 

Periaplenitic  friction,  553 

diaphragmatic,  306 

Perisplenitis,  555 

diagnosis,  3t>7 

Peristalsis,  visibSe,  537 

pathology,  cliQical,  306 

Perniepatitic  friction,  5o5 

physical  signs,  306 

Peritonitis,  acute,  539 

encysted,  307 

tuberculous,  572 

lilirinous,  acute,  297 

Perityphlitis,   577 

diagnosis,   299 

Pes  plamis,  688 

differential,  2t»9 

Pliarvii.x,    bulging   of,    665 

pathology,  clinical,  297 

eruptions  of,  665 

physical  signs,  298 

exaniioatinn   of,   663 

interlobar,  3U7 

redness  of,  il^j 

diagnosis,  308 

ulceration  of,  065 

pathology,  clinical,   307 

rhcimnieiion,  liiermer's,  139 

physical  signs^  308 

Lit  tea's,  75 

local,  306 

abpciiee  of,  7l5 

loculated,  307 

rUlr^niitsiu  nibn  dolens,  693 

pathology,  clinical,  307 

PhU'KTium,  liKneout*,  673 

phyaicol    signs,    307 

wixiilj',   673 

plastic,  297 

Phthiiiieal  Ihomx,  63 

purulent,  308 

Phtliisia,      hn»iiclio]>iU"uuioiiic,      acute, 

Baccelli'a  sign   in,   157 

254 

diagnosis,  311 

I'liroiiic  uk'erative,  255 

Grocco 's  sign  in,  311 

tibroid,  264 

piithology,  clinical,  308 

Florid:!,    254 

physical  signs,  310 

millstone  maker's,   271 

thorax  in,  311 

pinnnnoiiic,  acute,  252 

Titn-eral  displacement  in,  311 

stKHC-cvittCT 's,  271 

sacculated,  307 

tubrrtnitojiieuniou'C,    neute,    252 

serofibrinous,  299 

PhvsinUi<;Jt<   vcnmis  jiulse,  o39 

Bticcelli's  sign   in,  304 

Pigeon  bnast,  68 

decubitus  in,  301 

cross  sectimi  cifj  68 

diagnosis,  304 

in  rickets,  6S 

differential,  304 

Pit,  of  5toruat'l),  44 

cgoi>hony  in,  304 

Pitch,  of  lu'iJrt  sounds,  .^7S 

Ellis '  curve  in,  305 

of  percuhisioii  sound,  118 

Grocco 's  sign  in,  303 

of  tTTiipanv,  l:i2 

mensuration  in,  304 

Pl:uit:ir  rclloi,  707 

patliohigy,   clinical,   299 

Plastic   periiarditis,  145 

physical  signs,  301 

pleurisy,   297 

visceral  dis]dacenient  in,  301 

Plateau,  s^■f*^'^l'^^  349 

Plouritis,  exudativa,  299 

Pleiir.'i,    clinical    atiatriuiy,    29 

sicca,  297 

cost.ll,  29 

Pleurodynia,  299 

diseases  of,  297 

Pleiiropericjirditis,  298 

diiiphrapnuitic,   30 

Plcxinieter.  112 

metiiastinnl.  30 

Plexor,   112 

parietal,  28 

Pneumonia,  alba  of  fetus,  266 

siirfni-e  markings  of,  3d 

apical,  234 

viscenil,  3d 

aspiration,    240 

Pleural  adhesions,  .311 

catarrhal.  232 

cavity,  elinieal  onatomv,  29 

central,  234 

dropsy  nf,  .T13    lare    Hyihothorax)    ! 

elinieal  types,  234 

effusion   into,   299 

croupous,  232                                          1 

friction,   169 

deglutition,  240 
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Pneumonia — Cont  *d. 

disseminated,  242 

interstitial,  chronic,  245 

lobar,  232 

lobular,  240 

massive,  234 

migratory,  234 

productive,  245 

pseudolobar,  242 

syphilitic,  268 
Pneumonic   phthisis,   acute,   252 
Pneumonokouiosis,  268 

clinical  types,  269 

diagnosis,  272 

pathology,  clinical,  268 

phthisis  and,  271 

physical  signs,  271 

sputum  in,  271 
Pneumopericardium,  454 

diagnosis,  455 

pathology,  clinical,  454 

physical  signs,  455 
Pneumothorax,  314 

Biermcr's  phenomenon  in,  316 

closed,  315 

cuin  test  in,  316 

cracki'd-pot  sound  in,  316 

diagnosis,  316 

gutta  cadens   in,  316 

lung  fistula  sound  in,  316 

open,  315 

patliology,  clinical,  314 

physical  signs,   315 

succussion  in,  316 

tympany  in,  316 
Point,  McBurnoy's,  577 

Signorelli's,  614 

Valleix's,  25 
Poliomyelitis,  anterior,  acute,  (Ul 
Polypnea,  76 
Pomum  Adanii,  32 

displacement  of,  32 
Portal  vein,  obstruction,  534 

caput  medusae  in,  534 
Postpharyngeal  abscess,  665 
Potain  's  sign,  371 
Potter's  asthma.  271 
Pott's  disciiso,  672 
Poupart 's  ligament,  524 
Power,  muscular,  699 
Prccordia,  326 

auscultation  of,  372 

bulging  of.   328 

inspection  of,  328 

retraction  of,  328 

percussion   of.  305 

retraction   of.  32S 
Pregnancy,  alxloininnl  contour  in,  539 
Pressure,  arterial.  4(»G 

blood.   406 

diastolic,  400 


Pressure — Cont  'd. 
pulse,  406 
systolic,  406 
venous,  403 
instrumental  estimation,  413 
Oliver  method,  414 
Presystolic  murmur,  385 
mitral,  387 
tricuspid,  394 
thrill,  344 
Prevost's  sign,  719 
Productive  pneumonia,  245 
Prolonged  expiration,  77 

inspiration,  77 
Psoas  abscess,  693 
Pterygoid  thorax,  63 
Ptosis,  of  eyelid,  649 
of   intestine,   544 
of  liver,  606 
of  stomach,  544 
Pubic  spine,  524 
symphysis,  524 
Puerile   respiration.   154 
Pulmonary  area,  273 
artery,   324 
congestion.  226 
inconij)Otence.  495 
infarction.  229 
diagnosis,    231 
patliology.    clinical,    229 
idivsical   signs.  230 
insufliciency,  485 
murmur.    396 
diastolic.   398 
systolic.  390 
neo])lasms,   295 
dijiynosis.   1290 
pathology,  clinical.  295 
]>hysical   signs,  296 
osteoarthropathy,  693 
regurgitation,  495 
diagnosis.    497 
pathology,  clinical.  495 
physical  signs,  496 
relative,   495 
sound,  accentuation  of,  377 

diminution  of.  378 
stenosis.    497 
diagnosis.   499 

diflforential.  499 
pathology,  clinical.  497 
physical  signs,  498 
relative.  497 
syphilis.  200 
tuberculosis.  249 
valve.  320 
veins.  324 
Pulsations,    abnormal    nreas    of.    337 
at  base  of  heart.  337 

of  left  lung.  85.  108 
at   left   sternal   border.   338 
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PulHAtions  at — Cont'd, 

right  sternal  border,  338 

carotid,  339 

diastolic,  340 

ejiigaatrie,  340 

episternfll,  338 

extrn-apical,  337 

hepatic,  340 

localizod,  of  thorax,  85,  108 

of  jujfular  veins,  33& 

of  loft  axilln,  85 

of  liver,  340 

sternal,  338 

systolic,  338 

auprnclavicular,  339 
Pulse,  345 

allorrhythmic,  355 

atialvsia  of,  352 

arlerial,  345 

urt(?ry.  changes  in,  352 

bilnteral  syiniiiotrj  of,  361 

oapillary,  3G1 

centripetal  veuouf,  362 

Corrjgati,   3(10 

COuntinjj  of,  34fl 

dicrotic,    35S 

duration  of,  300 

force   of,  357 

hypertcn.sian  of,  358 

hy  pi  I  tens  if  Ml  of,  P^^R 

ill   aortic   regurgitation,  360 
steiuisifl,  477 

in  l»rouclu«jmruiininia.  '2^2 

in  chronic  adhesi\f  pcriinrditis, 

in  lolifir  pneumonia,  235 

in  nulrnl  rcrrmrgitatiou,  486 

slenofis,  492 
in   pulnuMiary  regurptiition,  4W 

stetiofis.  3D8 
in   scrofihrinous   pericarditis.   356 
in  tricitfsjiid  retjiirtjitntiDu.  503 

-stenosis.  .'04 
in)orini>si<kn  of.  355 
pnrailoxicril.   35G 
pn'ssure,  406 
rate  of.   353 

ili^l  iirl>anees  of,  35.'^ 
rlivtlini   of,  355 
tJikinp.  technic  of,  345 
t-'nsinn   of,  ,^58 
veriovis.    339 

eeptripotnl.  362 
Volume   nf.  .T57 
water  hammer.  36<li 
Pnlsiis  nlfernans.   357,  442 
biurniiiiiis.  356 
bisferien<5.  359 
reler.  r!60 
deficiens.    355 
durivs.  358 


Pulsus — Cout  'd. 

frequens,  353 

intercidens,  3oC 

intermittens,  355 

magnus,  357 

mollis,  358 

paradoxus.  356 

plenus,  357 

parvus,  357 

raraa,  3o4 

tardus,  360 

trigctuinus,   356 

vacuus,   357 
Puncture,  of  pleura,  1 
Pupil,    Argj'll -Roberta 

reflexos  of,  71*> 
Pupillary  unreat,  717 
Purpyrn  hemorrhaprica 
Purtilent  bronchitis,  2( 

infiltration,  286 

pleurisy,  308 
Putrid   bronchitis,  209 
Pyelo^aphy,  202 
Pylorus,  clinical  anati 

stenosis,  563 
Pyopneumoperie-ardian 
Pyopneumothorax,  314 
Pyorrhea  alveokris,  6 

Q 

Qimdrnnta,  of  abdomei 
Quality,  of  heart  soui 

of   percussion   sound 

of  r&lea,  16G 


Hachitic  rosary,  50,  66 
thorax,  64 

Kailial  sphygmogram,  l 
variations  in,  34S 

Rafliogrnidiic  diagnosis 

Radiography,  176 

Eales,  15S* 

corisonating,  162 
crepitant,  162 
ilry,    159 
indux.  ]63.  236 
intensity  of,  116 
moist.   159,    162 
mucous.   163 
number   of,   164 
qunlity   of,   im 
red  11 X,'  163,  230 
sibillant,    160 
size  of,  165 
sonorous.    160 
snbcrepitant,   IfiS 
time  of.  166 
uniformity  of,  166 
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Ranuln,  663 
Kate,  of  pulse,  353 

of  rcflpiration,  73 
Raynaud's  disease,  679 
Rays,  roentgen.   170 
Reaction,  pupillary,  Wernieke  *Sj  715 
Rccessiou,  of  tlioiax,  expiratory,  72 
Ret  turn,  clinical  anatomy.  576 
Rtcurrent  endocorditiB,  450 
Reduplication,    of    sounds,    cardiac, 

370 
Reflex,  accommodationp  717 
abdominal,  706 
arc,  704 

cremasteric,  706 
Oordrm  's,  707 
IiKht.  71fi 

conscn.Mnal,  717 
oculocnrdiac,  651 
Opfjenlicim  's,  707 
pntt'llar,  717 
plantar,  706 
teiido  Achilles,  709 
Rc'gion,  axillary,  49 
contents  of,  50 
epigaHtrir,  530 
l>nlpin|E[  of,  547 

contents  of,  5^10 
hypocliondriae.  4!t,  ,'530 
})iil;jing  of,  Fi  17 
('intents  of.  530 
Iiiy[>ot;,istri('.  530 
tHiltrinfj  of,  547 
contents  of,  530 
infrnnxill.'iry.  50 
contents  of,  50 
infraclavicular,  49 
contents  of,   40 
infra  scapular,   50 
contents  of.  50 
inters<*apnlar,    50 
cotitonts  of,  .50 
iliac,  530 

cntitont*  of,  531 
Tumhnr,   530 

contpntfl  fif.  530 
mammary,    40 

contents  of,  49 
son  pillar.  50 

contents  of.  50 
sternnl.  4S 

eotitont«  of.  4«! 
suprarlavicnlnr.  4^ 

content?  of,  4^ 
suprasfafMilrir.  50 
onntrnts   o''.   50 
nmhilical,   530 
IniTcinc  of.   5t7 
contonfs  of.  .530 
R**(rionR.  of  abiloinen.  .'^2.S 
of  thorax.  46 


Refnirgitatlon,  nortic,  464 
mitrKl.  479 
jiulmonnry,  497 
truMuspid,  500 
Relative  dullness,  126 
Re]»tilinn   heart,  5T6 
Resistance,  iticrease  of,  119 

sense    of,    US 
Re.sonnnee,  amphoric,   141 
cracked-pot.    142 
injpnired,    126 
nioney-chitik,   142 
o.Hteni,  12] 
pulmonnry,  119 

diminution  at  apices,  124 
of  anterior  bonlers,  123 
of  lower  borders,  125 

exten.Hion    of    anterior    bord« 
125 
of  lower  borderiB,  125 

general  decrease,  124 

increase,   124 

increased  at  apices,  124 

limits  of,   123 

variations  in.   123 
regional  variations  of,  119 
Skodaie,   139 
vesicular,  119 
voc.'il,  155 

a  linen ce  of.  156 

diminution  of,  156 

increase  of,  137 

modified,   158 
Respiration,  absent,  154 
amijlioric,  133 
Biof  N,  78 
bronchial,  148 

intensity  of.  150 

normal  <listribution,  149 

patholopieal  variations,  153 

pitch  of.  150 
bronebovei^ii'ntar.  14S 

normal  di.stributinn,  1.53 

patholorjienl  variations,  154 
cavernous,   153 
character  of.  73 
rheynp-Stnl^es,   7S 
cogivhcfl,  1,54 
costnl.  7-1 

cftstoabdoniinal.  74 
frequency  of,  73 
in  apopb'xy,  77 
in  Itronchiiil  astiima,  77 
in  epr<^brrtl  abscess,  77 

hemorrhage,  77 

tumor.  77 
in  diahetes  mnllitus.  77 
in  edema  of  ^lottia.  78 
la  eniphysemn.  77 
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BevpiimtioB— Coat  *d. 

Bight  auriele,  clinical  anatomjr,  31S      1 

in  larrageal  stenosis.  <  t 

ventricle,  319                                               1 

in  lanmfismas  stridulus.  77 

Bigiditr,  of  abdomen,  551                      f 

in  Uhmi  pacnaonia,  77 
ia  meBimgiti*.  77,  79 

of  rectos,  551 
Bima  glottidis.  33 

in  pktktas,  77 

ia  pl««risT  with  effosioa,  77 

Boentgenogram,  189 

Rogers'  rournmr,  396 
Bomberg's  sign,  697 
Rosary,  rachitic,  56 

ia  po«tpKamigral  abM«9S>  77 

in  qaittsr.  77 

Rose  spot,  534 
Rot,  grinders,  271 
Botch's  sign,  449 

ia  t^H»«»ii*»'  hTpenTopliT,  77 
ia  uremia,  77 

m<'ningvnl.  7S 

BothschUd's  sign,  260 

raovcmtrnis  of.  72 

normiiU  72 

8 

]iaUiolofrical  rariations;  76 

pfcawfi  of.  7^ 

Saccular  bronchiectasia,  215 

prakia^rc^  expiration,  77,  154 

Sacculated  pleurisy,  30/ 

ii«$:j»iration,  77 

Saddle  nose,  653 

pati'rile.  l>4 

Safety-valve  murmur,  495 

rapid.  76 

Salmon  patches,  652 

s!oir,  77 

Sarcoma,  of  kidney,  631 

stertoroujs,  77 

of  Inng,  295 

stridulous,  7S 

Scaphoid  abdomen,  548 

tipper  tboracif.  74 

Seapula.  angle  of,  45 

vesiriiTar.  l.">l 

as  landmark  of  thorax,  45 

nornisl  «ri»tribiiTion.  151 

alar,  63 

>»«ith<»lo}ticj»!  vn  rial  ions,  IM 

mobile.  63 

RespiraTorj  orji;^!!*.  titsvases  of,  203 

winged.  35,  63 

ex^imi nation  of.  52 

Scapular  line,  46 

l««»rru*sion  of.  117 

spinal.  47 

ItetraftioB.  i»f  nMoni«*D,  54S 

region.  50 

of  hea.l.  <'A<^ 

contents  of,  50 

pr»>ri«r»3i."»l.  32^ 

Sc.irpa*$  triangle,  bulging  in,  693 

s>-?to'iv.  t^t  thorax.  S41 

Sears,  of  abdomen,  533 

uuibtcral.  of  thontx.  *0 

of  forehead.  W9 

Rhnin'f*.  *^^^ 

of  neck.  673 

Khonrhsl  frv^mitus.  102 

of  thorax.  54 

Rhonvhi.  1,V.» 

ScU-ra.  blue.  652 

RhTtbm.  paUop.  3«0 

T*MlnW.  fi.T2 

of  ru1^»'.  •'*'-'•  "^ 

S4-loritis.  652 

Kilv*.  a*  hn.lmark*  of  thorax.  44 

.^^•lerosis.  amyotrophic  lateral,  681 

r«'Tir*o  of.  »>«\  <v4 

multiple.  701 

inoTiTvarion  «'f.  5»t 

hand  of,  6.«1 

met hotl  of  counting.  45 

tremor  of.  700 

no^luV*  of.  l*^*^ 

Seolir.itis.  45.  66.  69 

obli«)uitv  of.  r»^.  f!»\  fi4 

Seotoma.  714 

ovorinpping  of,  .Vt 

absolute.  715 

pron«int»nvo  of.  ."Vl.  IM 

relative.  715 

ten<UTOf<<  of.  1«>7 

Seratrhing  perciissXon,  567 

Birk«ns.  »Vr.  »*'*i>.  »*^i>.t 

Srrobiculu5  cordis.  44 

bot^inc  of  tibis»»  in,  <»S^ 

Seal-fin  han.l.  6^2 

how  l»*ffs  in.  *vs«i 

Semilunar  space  of  Tranbe,  558,  56S, 

funnel  ehe*t  in.  R« 

566 

Harrison'*  *uVu**  ti? 

vaUe*,  320 

hea«l  of.  f^T 

Sensation,  muscular,  704 

Iteol  >>Toa«t  in.  <iv* 

pain.  702 

knivk-kni'*^  in.  fiPS 

pTes.«ure.  702 

»o*arr  in.  5»* 

stereognostic.  704 

thorax  of.  M 

tactile.   701 

Rietfcr*  lob.*.  :^90 

temperature.  702 

INDEX 
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Septa,  cardiac,  516 

absence  of,  516 

intcrauricular,  516 

interventricular,  516 
Serofibrinous  pericarditis,  448 

pleurisy,  299 
Shock,  valve,  342 

aortic,  342 

diminished,  342 

increased,  342 

pulmonary,  342 
Sibilant  rales,  160 
Sibson's  fascia,  28 
Siderosis,   269 

Sigmoid    flexure,    clinical    anatomy, 
575 

I>a1pation  of,  580 
Sign,  Abadic's,  648 

Auenbrugger  's.  449 

Babinski's,  707 

Baccclli's,  157 

Bamberger's.  450 

Biormcr's,  139 

Broadbont's  .'541 

Duro/.iez 's.  404 

Erni's,  202 

Ewart's,  449 

Friedreir-h  's,  452 

G.'rhardt's.  138 

Olcnard's.  50 1 

Orocco's,  120 

KiTTiig's.  090 

Kussniaul  's,  452 

Litton 's.   75 

Lorcns's,  200 

Olivor's,  34.  341 

Potain's.  371 

Prevost  's,  710 

Romberg 's.  Olt7 

Botch's.  449 

RothschiM's.  200 

Von  Graffo's,  051 

"Willinms'.  191 

Wint  rich's,  135 
Signorolli's  point.  014 
Simple  ondoc'irditis,  450 
Sinus.  com]»loirientary,  41 

node,  417 

of  Vuls.ilvn.  320 

vonosiis.  31*< 

Sixth  costal  line.  47 

Skin,  of  abdonion.  533 

color   of.   534 

eruptions  of.  534 

sc.nra  of.  533 

of  tlior:ix.  53 
ernjttions  of.  5t 
pigment  fit  ion    of.    53 
striae  of.  5t 
Skodnic  resoiiniu-e.  130 

in  bronohnpnoumonia.  243 


Skodaic  resonance — Cont'd. 

in  lobar  pneumonia,  235 

in  serofibrinous  pericarditis,  140 

pleurisy,  302 
Smoker's  patch,  662 
Snoring  respiration,  77 
Sonorous  r&les,  160 
Souffle,  umbilical,  556 

uterine,  556 
Sound,  aortic,  accentuation  of,  376 

diminution  of,  377 
cracked-pot,  142 
deglutition,  570 
falling-drop,  167 
friction,  pericardial,  401 

perihepatitic,  555 

perisplcnitic,  555 

peritoneal,  555 

pleural,  169 
lung-fistuln,  171 
mitral,  accentuation  of,  375 

diminution  of,  370 
percussion,  IIS 

abnormal,  126 

amphoric,    141 

nttributes  of,  118 

Biermer'fl,  139 

change  of,  Friedreich's,  137 
Gerhardt's,   138 
Wintrich's,  135 

cracked-pot,   142 

dull.  128 

duration  of,  118 

f?at,  130 

Gairdncr's,  144 

hyporresonant,   130 

impaired,  126 

intensity  of,  118 

interrupted,  of  Wintrich,  135 

normal.  119 

X>itch  of,  118 

quality  of,  118 

resonant.  119 
I)ulmonarv.  accentufition  of,  377 

diminution  of,  378 
splashing,  108 
succuHsion.  402 

Iiericardinl,  402 
tracheal,  of  Williams.  141 
Rounds,  adventitious,  159,  381 
cardijic.  373 

accentuation  of.  375 

diminution   of.   3(0 

reduy)lic{ition  of.  379 
endoc.irdial,  3^1 
exocardial.  3*^1 
extraneous.  145 
respiratory.   1 t8 

abnormal.    153 

normal.    148 
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6p«ee»  TruuWs  semilunar,  558,  565, 

Sputam— Cont'd.                                  ^H 

566 

in  chronic  ulcerative  phthisis,  2(51  1 

borders  of,  566 

in  lobar  pneumonia,  233                       J 

d«llBe«a  of,   130 

in  pulmottary  abscess,  2S7                   M 

8PM0O,  ioiercostal,  25,  44,  61,  107 

edema,  228                                              1 

bolguig  of,  55 

gangrene,  292                                      1 

urrowiDg  of,  55 

infarction,    230                                     1 

r^TBction  of,  55,  61,  84 

Squint,  71S                                                          " 

tenderness  of,  107 

Staphyloma,  697 

widening  of.  55,  61,  64 

Station,  697 

S}«iidt«-hand,  679 

Stenosis,   aortic,    473 

Spasm,  brachial,  686 

mitral,   4S9 

ehoreie,  648 

of  bronchi,  CQ4 

eliiii^N  unilateral,  649 

of   trachea,   224 

facinl,   648 

pulmonary,  407 

habit.   64S 

tricuspid,  503 

lingua],   660 

Sternal  line,  46 

nodding,  641 

pulsation,  33S 

professional.  6S3 

region,  48 

tetnnie,   64S 

contents  of,  48 

Sphygmot'nrdiogrnphy,  349 

Stornonmstoid,  prominence  of,  6.1 

Sphyjrn»"gram.  arterial.  240 

Sternum,  as  landmark  of  thorax,  44 

eliiiicnl   sigtiififnnce,  346 

length  of,  44 

vari.Htion.«  in.  348 

prominence  of,  44,  68,  108 

venous,  350 

tenderness  of,  108 

Snhy»rniogr.ni'hy,  346 

Stertorous  respiration,  77 

Sphy^jom.inomoter,    406 

Stethoscope,  145 

SphygTnonia»i<»motry.  nusoultatorr 

binnural,    145 

method.  406 

BovTles,    145 

pnlpritoTv  method.  406 

monaural,  145 

teohnio  of.  40(1 

selection  of,  145 

Spine,  deformity   of.  fill 

Stokes-Adnms  disease,  354 

iliiie.    'v27^ 

Stomach,    auscultation    of,    570 

Spirals.   Cursclim.inn 's.   210 

auscultatory  j>ercus8ion  of,  567 

Splnsliinif  sounds,  1(»8,  5i>4 

clinical   anntnmy  of,  558 

tfnstrio,  3ti4 

funilus  of,  558 

perionrilial.  402 

greater  curvature  of,  558 

plenrnl.  H*S 

fmurglaas,   569 

SpltMMi.   amyloid,  Gil 

inflation  of,  561 

oliiiiml  nnntomy  of.  HOH 

inspection   of,   5f)9 

i'i>n<ist«"nre  of,  t>14 

lesser  curvature  of,  558 

(lis]>l:ici»menf   nf.   filfi 

oriticf.   cardiae,  ryTyS 

ilu!liu>s<<  ot".   <»!'> 

pyloric.   558 

I'tilars^euu'iit   of,  r»10 

palpation   of.   562 

i'\:iiiiiiirititni  of.  010 

licrrmsfjiitn   of.  505 

flout  ill}:.   (U.l 

peristalsis   of,    5G1 

ins]HM'tinn   of,   f\]f\ 

pit   of,   44 

nioUility    of.    flU 

Telntion<?  of.  5f>9 

jtrtlprnion  of.  (112 

succiission  of.  504 

piTi'ii!<sion  of.  fiin 

surf.nres   of.  fi.lS 

l»niiit,  Sij;norolli 's.  01* 

tenderness  of.  .^02 

snrfju'O  mjirkinps  of,  (109 

tnmnr  of.  503 

tiMilorunss  of.  014 

tympAnv  of,  ,100 

Spli<iiolitM>r>1i<'   nnplf.  010 

rlecreased,  500 

Spli'nopitlmoTinrv  anclf'.  01(1 

inereaHed.  508 

Splfnoronnl  nncl''.  01(1 

StomntitiB,  catarrhal.  (104 

Rpfits.   K«i|ilik  's   fi64 

prangrenous.  0fi4 

milk.  44ft 

uler^rafive.   65n 

Spirfmnv.  in  bronohinl  nstlunn.  211) 

Stone-cutter's  nittliisis,  271 

in  l»roTin'hif'{'tnisia,  21fi 

StrabismiiH.  71 S 

in  liTonchopiiriiinnnia,  242 

Striae,  of  abdomen.  .533 

INDEX 

Striae — CoBt  'd. 

Systolic  muraiun* — (,'unt  'd. 

of  thorftx,  54 

mitraU   3S9 

Stridulous  respiration,  78 

pulmonary.   390 

Subelavian    artery,   auBcultation    of, 

tricuspid,  394 

403 

pressure,   400 

murmur  of,  404 

pulsation,  epigastric,  ^40 

Subcostal  angle,  57,  61,  64 

retraelioM,  of   thorax,  341 

line,  5L'9 

venous  pulse,  339 

Subcrepitant  rfile,  1(53 

SubmJixiilary  nodes,  enlarged,  670 

T 

SuccuHsion,   16S,   169,  402 

fremitus,   104 

Tabes  niefieutcrifa,  572 

Hipi>ocriitii',  ]fiS 

Taeliycardiii,  :ir>4 

pericardial,  402 

aurieidar,    3.'>4 

sou  ml,    108 

i's«ential,  3j4 

Sulcus,  Harrison's,  67 

pari)xy<<inal,  439 

Supr.'u-lnvicular  fossa,  44 

roflox,  353 

I»uUation,  339 

Talipe.x,  (5Si) 

ri'pion.  4S 

oquiuus,   081) 

louti'nts  of,  48 

valgus,  nsiy 

Supras^'apular  fo.s«a,  nO 

varus,  t)8y 

rt'pifiu,  50 

Teeth,    delayed,   O.'SS 

contents  of,  50 
Suprii sternal  notch,  44 

pulfiation   of,  '6'An 
Surface  uiarkings,  of  aorta,  Ihorai-ir, 
32(5 

alidnnrintil,  ~)'17 
of  l)nin<"hi,  42 
of  ranlia*.-  valves,  326 
of  common  iliac  artery,  527 

vein.  527 
of  deep  epigastrit!  artery,  527 
of  enternal   iliac  «rtery,  527 

vein,  527 
Df  licarl.  324 
of  inti'stinr-,   large,  573 

}*n».ill,  571 
of  kidnnv^,  023 
of  livi'r  and  gnll   hliidtJiT.  591 

of     llTIIg!«,    4! 

of   pancreas,   5H4 

of  jileura,  39 

of  [iiilmotuirv  artery,  326 

of  spleen,  609 

f»f  stomach,  5.'H 

of  frarhrn,  42 
Siitiin's,  o]iei(.  IV.'iH 
SymftH'trv.   of    [iuhf'4,    301 
SymplivHis   pul.ii.    524 
Syphili'*.  pulnioMiry,  200 

arfjiiired.   200 

roiicrnital,  200 

]>atliology,  fHjii«';il.  200 

pbvsicfil  tiigrm.  .'507 
SyphiliHc  bronfliiipnciimonirt,  267 

fibro«ifj  of  lijfur.  307 
Syi>trdi<*    jugular  pulxntion,  339 

mnrmarx,  3H2 
aortic,  391 
arterial.  403 


early  decay,  OSS 

exmnliialioM  of,  058 

yrinfhcig   of,  659 

Iltitchiti.Hoa's,    059 

looNoning  of,  0.58 

jtri'iimtiire,  058 
Tentlcrness,  of  abdomen,  551 
jfoijitH  of,  551 

of  thorax,   105 
Ten»ioa.  of  [uilse,  358 
TeNi,    Tin  \  1 1,    J  44 

coin.    H4 

(Jnirdm-r 'h.    144 

Iliiliogicii,  713 

Tlinfii»«io  '.H.   7J4 
Telunu.H,   OIH 

riMii«  !«ardotiic'iiM  in,   048 
T.-lrir!v,   h.iml   of.  OH*J 
Thiyli,   rd«'ma   of,  OfH 

exunijtmtion  id',  091 

tnirjor  of,  0li2 
Third  contnl   jjnf,  47 

lo'iirl  Nound,  374 
Thoionoii  'h   tent,    714 
'I'loirnrcrih'HiM,    174 
Thdriiroiru'd-y,    173 
Tli<»»'iix.  ahrmrmnliticn  of  i-xpor 
82 

itlar.  03 

riHHriilhit jori  «>f,  HT; 

hilsifi-ral  drformitien  of,  O.fi 

lionv.  25.  58 

cavity  of,  2« 

fdHviidt'f<,  HH  bindniarkK  of,  44 

fliriiciil   riDtitorriy  «»f,  25 

runhmr   of,  IV),  05 

iTciiltatlon,   105 

-ji'formiii.'H  of.  59,  60,  70.  71 
tn''P»ir('d,   59 
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Thorajc,  deformitiea  of — Cont'd.  Tl 

bilftteral,  60 

congenital,  50 

local,  71 

tinilatCTal,  70 
diminution,,  unilateral,  TO 
divisions  of,   29 
tjdrma  of,  55 

general,  55 

lo?.nl,  55 
elongation  of,  63 
('mphyaematous,  00 
enlargod  veins  of,  54 
enlnrijoraent,  unilateral,   70 

lociil,  71 
eruptions  of,  54 
exiuiiinfLtion  of.  52 
expansion  of,  8-,  88 

general  decrease,  S2 
in erf a HO,  82 

local    variations,   S3 

u  II  i  late  ml  decrease,  83 
increase,  82 
exjiiratory  type  of,  57 
dtit,  (i:i 

tliii-tiintion  of,  103  TI 

ftinnt'I.  GS 
inlet   of,  44 
inspeetinn  of,  52 
inspiratory  tyjte  of,  57 
iuti^reojitiil  s]i!u*es  as  laodinarlfs,  44 
latniinnrks  of,  44 
lines   of,  4fi 
local  (Irforniitics  of.  70 

enlnrpcmeiit  of,  70 

retrnetioii  of,  71 
locali/.ed  pul.«*ationi  of.  S.',  H'S 
tniiniituiry  piniid  as  landmark,  45 
nn'miirrit  ioii  of,  173 
umvenieots  of.  72 

frequency   of,   73 

rliytlini  of,  7S  f' 

inuwiilatnrc  of.  .■>4  Tl 

uastinij  of,  .'>4 
iiippli's  as  laiidiiinrUs,  44 
normal.  5^1 

crtisH-section    of,    58 

landmarks  of,  44 
of  child,   5fi 

cross-see t inn  of.  58  Ti 

palpntion  of,  86  Ti 

parn lytic.   G3  T^ 

pcrcii.HHion    of,    111  Tt 

deep,  117 

superficial,    117 
phtlii*ical.   no 
pijjfon.  r>^  Tl 

croJ*«-sc<"tion  of,  <>S  T< 

pignipntntii>n  of,  53 
pterygoid,  63 
pulsation  of,  85 
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Tongue — Coot  'd. 

examinatirjn    of,   659 

geographical,    G62 

hTpertrophy  of,  Brifl 

indentations  of,  663 

in    pfllngra,   663 

Jeukoidakia,  Wy2 

movements  uf,  660 

paralysis   of,   6ti0 

size   of,  OiJtJ 

smoker's  pateh,  662 

spasm   of,   660 

strHwhprry,  6lj4 

tliniHlu   Gflli 

tremor  of,  660 

ulfpration    of.    661 
Tonsillitis.   foUiivuiar.  665 
Tonsils,  c'tilarfi:empnt  of,  666 

cxaniiiKitiun  ot\  666 

inflaiitriiaTion   of.   66tJ 

pscudonienilirane  of,  666 

ulcer:irion   nf,   mt} 
Tophi,    6-12,    676 
TortieolliH,  eongfaital.  G<yT 
Tortuosity,  of  veins,  abdominal,  UM 

thoracic,  54 
Toxemic  flyspnca.  80 
Trnchpal    tonr,    141 

tns.  34.  :?4],  669 
Trrclira.  bifurcation  of,  33 

cliniral  anatomy  of,  33 

deflpctioji    of,   667 

movements  of.  669 

surfnri"    markiaes    of,    42 
Traclip.Tlis   miisrb'.   33 
Trarhcobronrhial  stennsis.  224 

diagnosis.   225 

patholotry.  (dinieal,  22.j 

phypienl  sijjiis,  224 

roHjiiration  in,  77 
TmcJu-ophony,    r"6 
Tract,  pn^trnintf'stina]  rrnlioijraphv 
of,  203 

urinary,  201 
Traiibo 's   ff'mi lunar  spaee,  5ofi,  565, 

borders  of,  566 

dpcrpas*?  of,   .169 

dHllrcss,   130 

incr*'af!f»  of.  S6R 
Tremor.  <™onviilsive.  700 

intention,  700 

of    hard,    6R2 

of  tonErti*»,  660 

piJl-rollitie    700 
Trim  "if  id  area.  ?'?, 

inconipetenee.    I'OO 

insiiffipiency,  500 

murmur,  3<)4 
presyjttrlic.  ^^04 
uystolir,  .?94 


Tricuspid — Cont  'd, 
re^irpifntion,    500 
diag-nosiB,  503 
ppitholoery,  clinical.  500 
physical   sijrns,  501 
puico  of,  502 
relntive,  500 
stenosis,   503 
diagnosis,   504 
p.Ttholofry.  cliniral.  .'503 
phyaii'al   signs,  503 
Vftlve,  320 

anai-omic  site.  .S73 
auscultatory  site,  373 
Trismus,  720 
Tu he rrb\  milinry.  2,50 
TubereulojnuMimonic   phthisis,  acute, 

250 
Tuberculosis,  pulmonary,  24y 
of  bone,  183 
of  vortebrne,  1S3 
Tup,  tr'icheal.  M,  341,  660 
Tumor,  pulmonnry,  235 
diagnosis,  206 
pa1holo(^\  eliirifal.  2r>.") 
phyaiea!  fig^ns,  2R6 
Turg-esc.ence.   jumilnr,  340 
Tussile  fremittis,  104 
Twelfth  dor.>^a!  line,  47 
Tympanites,    abdominal    contour    in, 

541 
Tympany,    130 
"bfll,  144 
colonic,   5S0 
ga.stric,  565,  566 
decrease   of,   569 
increase  of,  5RS 
intensity   of,    132 
intestinal,  580 
pit(di  of,  1.32 
Skoda 's,   13f> 
Typhlitis,  577 

V 

ITlcer,  carciiinm.-itous.  662 

corneal,  652 

gastric.  56;^ 

nasal.    fi~t?t 

of  leg,  fWO 

perforating,   of   foot.   688 

simple,  660 

syphilitic,  661 

tuberculous.  661 
Ulceration,  of  intestiue,  573 

peritonsillar.    666 

pbnrynpeal.  665 
Uinhilical  hemia,  534 

region,  5:i0 

souffle,  556 
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Umbilicus,  as  laiulinnrk  of  abclouien, 
525 

eniptions  of,  535 

inflammation  of,  535 

protruflioa  of,  535 

retract  ion   of,   535 
Unilateral  bulging,  of  thorax,  70 

retraction,  of  thorar.  70 
Unrest,  pupillary,   717 
Ureters,  examination  of,  636 

palpation   of.   636 

surface  tnarkinj^s  of,  636 

tenderness  of.  636 
rremia.  breath  of.  65$ 
Urinary  traci.  radiography  of,  201 
Uterine  souffle.  536 
Uvnla,  elongation  of,  665 


VaUah  a.  <inus  of.  320 
Valve,  aortic  .120,  326 
aniitontic   site,  372 
auscultatory  site,  372 
area«.  372 
ileo«^al.    572 
mitral.    ?*Ci.    326 
aa:kU^<ltje  $ite,  372 
au»caItatory  site.  372 
|'ti!aM»i?  try,  Si'^  326 
anatc4u.ic  «ittf.  373 
aQ*calt»ts^rv    site.  373 
shock.  342 
trk"ajpi4,  320.  526 
asatetiiic  sate,  373 
ac«ruUatory  «»*?.  373 
Valre*.  carduc.  S2l\  326 

«!:j<a«c$  of.  415 
Vaivvlar  di*****!'.  rhrosio.  \€l 
effects  of-  4^1 
taci^ictyv  of.  4^1 
•*«d»var^;Ti3w  45^ 
V*ri<-».v«c   tc^ajs  ^*S 
V»*<aUr  d»il»<*s»  371 

teor^ttr*.    403 
Vfv»ta:y^t5i.  ai«-»ix4.  *5J 
Wm.  cx^ort,^  iliac.  327 
rt^craal   iluc.  527 
p»yrtaL  ^b»tract)i>a  cf,  334 
cap«?.  nc^ltcsac  :a.  534 
Vcias,.  c*r*ical  cajC  r«v»^««  ♦^^  ^^ 
ci*»e»i-^c.  of  «NJ"*»<«-  >34 

^f  ticrax.  54 
4sii.  3*1 
j^ra^lar.  3casr«^  c  *^  - 


Vena  cava,  324 

inferior,  surface  markup,  587 
superior,  324 
Venous  hum,  404 
murmurs,  404 
pressure,  413 
pulae,  anricDlar,  339 
centripetal,  362 
negative,  339 
physiologic.  339 
positive,  339 
presystolic,  339 
systolic,  339 
Ventricle,  left,  clinical  aaatomT,  319 
dilatation  of,  514 
hypertrophy  of,  510 
right,  clinical  aaatonj  of,  il9 
dilatation  of,  515 
hypertrophy  of,  510 
Vermiform  appendix,  573 

p«tpatioB   of,  577 
Vertebrae,  deformity  of,  6P 

cooatiKg  of,  45 
Vertiginova  gait,  €99 
Vertigo,  T23 

Vtvicular  resoaancic.  119 
rcaptratioa,  151 
iBt«MitT,  153 
p«t«k,  153 
Til>ratiMs,  tkonrie,  8i 
Vuceat  s  mi^iM,  «96 
\t9rera,  aMoaiaal,  dimaeml 
of  ^  5S3 
examiaatioa  o<;  SS8 
thoraciic.  cHaical  a—to^j-  W,  31 
examiBatMB  oC,  SB 
Viscera!  plevzm,  3» 
Vis<erov  r<.<«iaw  ab  isMJaal  caaftoar  i% 

544 
VLsJan,  acuity,  m 
rcwor.  713 
an'  J  of.  714 


iacmse  of.  » 
iate*sirr  #f,  «' 


V*ral  Ti"oaiat- 


0i,  r- 

•C   1ST 
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w 

\Vfi!l,  abdoininril,  54t» 
i'dema  of,  ~yiO 
imlpation  of,  H-II) 
rigidity  of,  551 
siipjuiration  of,  a.jl 
tftid^riiess  of,  j.31 
tliicltness,  e8tiiii:itif<n  t>f,  -"49 
artorinl,  35l' 

fhanges  in,  352 
thi.rficic,  £S,  28 
WnriT  liammrr  piilff,  3<i(» 
Wave,  dii-rotii*.  347 
f:it.    552 
fluid.  551 
prt'dicrotir.  347 
tiilfil.   347 
Wavv  expniiaion,  bi 


W('rnirk<?'3  rejKtion,   715 
Whispering  pcctorihupiy,   157 
White  spots,  of  nails,  ti74 
Whir  low,  (i7ti 
Williams '  sign.  lUl 

tracht'fil    tone,    141 
Winged  srapulni^.  45.  f!3 
Wintrirli 's   rhaiijj*^   of   .sound,    135 

interrtipttnl.   135 
Woillcz's    disejisr,    239 
Woody  iddi'ginon,  (573 
Wrist -drop,  t'^^'l 
Wry-neek,  640 


Xanthi.»lasBja,   fit)3 

Xanthoma,  649 

Xerostomia,  064 

X-ray,  170  (.nfe  Roentgen  ray.s) 
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